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STATE  OF  MONTANA-VOLUME  1 


December  12,  1970 


Department  of  Planning  and  Economic  Development 
State  of  Montana 
Capitol  Post  Office 
Helena,  Montana  59601 

Gentlemen: 

In  accordance  with  our  agreement  for  water  and  sewer  planning  for  forty  nine  of  the  fifty  six  counties  in 
Montana,  we  hereby  submit  this  Comprehensive  Area-Wide  Water  and  Sewer  Plan. 

This  report  is  based  on  engineering  and  planning  studies  made  throughout  the  county  areas.  The  population 
characteristics  and  trends,  the  economics,  and  the  natural  resources  of  the  counties  were  carefully  analyzed. 
Based  on  information  gathered  from  the  study  and  on  examination  of  existing  water  and  sewer  facilities, 
recommendations  for  new  or  improved  water  and  sewer  facilities  were  made  where  applicable. 

We  wish  to  express  our  appreciation  for  the  cooperation  we  have  received  from  the  federal  and  state  agencies  we 
have  worked  with  and  from  the  administrative  agencies,  the  community  and  civic  leaders,  and  the  residents  of  the 
counties  involved. 


Respectfully  submitted. 


THEODORE  J.  WIRTH  AND  ASSOCIATES 
ENVIRONMENTAL  PLANNING  CONSULTANTS 
Billings,  Montana  Chevy  Chase,  Maryland 


MUELLER  ENGINEERING 
1629  Avenue  D 
Billings,  Montana  59102 


LINCOLN  COUNTY 


TABLE  OF  CONTENTS 


INTRODUCTION 

CONCLUSIONS,  RECOMMENDA  TIONS  AND 


PRIORITIES   9 

Conclusions 

Recommendations 

Priorities 

THE  LAND  10 


General  Characteristics 

Land  Ownership  and  Land  Use 


Natural  Resources 

Soils 

Water 

THE  PEOPLE  13 

Population 
Housing 

THE  ECONOMY   19 

Labor 
Agriculture 

THE  GOVERNMENT  23 

THE  WATER  RESOURCES   24 

General 


Surface-  Water  Resources 
Water  Use  Classifications 
Ground-  Water  Resources 

THE  SOILS  28 

General 
Soil  Map 
Conclusions 

COMMUNITY  WATER  SYSTEM  FACILITIES  .  .  .  31 


General  Troy 

Basic  Considerations  Fortine 

Lincoln  County  Stryker 

Libby  Trego 
Eureka 


COMMUNITY  SEWER  SYSTEM  FACILITIES  .  .  .  34 

General  Troy 

Basic  Considerations  Fortine 

Lincoln  County  Stryker 

Libby  Trego 
Eureka 


LIST  OF  CHARTS 


CHART 

1. 

Land  Ownership  

12 

2. 

Land  Use  

12 

3. 

Comparative  Population  Trends  

15 

4. 

Population  Gain  

16 

5. 

Population  Bv  Sex  

16 

6. 

Housing  Classification  

18 

7. 

Housing  Tenure   

18 

8. 

Housing  Condition  

18 

9. 

Water  And  Sewer   

18 

10. 

Employment  Change  By  Major  Industry  Group 

21 

11. 

Number  of  Farm  s   

22 

12. 

Farms  By  Size  

22 

13. 

Number  of  Farms  By  Value  of  Farm  Products 

Sold  

77 

LIST  OF  TABLES 

TABLE 

1.  Urban-Rural  Population  Changes   17 

2.  Age  and  Sex  Composition  17 

3.  Population  Forecast  For  Towns  and  Communities  1  7 

4.  Percent  of  Total  Employment  By  Industry  Group 

Lincoln  County,  Montana  And  United  States  22 

5.  Financial  Status  Of  County  Government  And 

Incorporated  Cities  23 

6.  Stream  Gaging  Stations   25 

7.  Stream  Appropriations  26 

8.  Chemical  Analysis  of  Municipal  Water  Supplies  30 


MMTRODUCTIOM 

The  State  of  Montana  is  basically  rural  in  nature  with  the  vast  majority  of  its  people 
still  living  in  small  rural  communities  and  there  is  every  indication  this  situation  will 
continue  for  many  years.  It  is  important,  therefore,  to  provide  adequate  and  suitable 
water  and  sewer  facilities  for  this  rural  population.  The  need  is  just  as  important  as  for 
the  larger  urban  areas,  but  the  problems  of  rural  communities  are  often  overlooked  in 
our  rapidly  urbanizing  society. 

This  Comprehensive  Water  and  Sewer  Study  analyzes  the  present  state  of  water  supply 
and  sewage  disposal  and  is  based  on  projected  changes  in  population,  economy,  and 
land  use.  It  projects  improvements  and  additions  required  to  meet  needs  during  the 
next  twenty  years.  Although  the  report  is  technical  in  nature,  every  effort  has  been 
taken  to  make  it  understandable  to  any  interested  person  while  retaining  those  details 
required  for  persons  responsible  for  engineering  these  facilities.  Adequate  water  and 
sewer  facilities  can  be  provided  only  with  the  active  support  of  an  informed  and 
concerned  citizenry. 

While  the  general  purpose  of  this  study  is  to  provide  information  necessary  for 
coordinated  planning  of  water  and  sewer  facilities  on  a  county  wide  basis,  the  specific 
aims  of  the  study  are  to: 

1 .  Develop  an  awareness  on  the  part  of  the  people  of  rural  areas  as  to  their  water 
and  sewer  problems  and  needs. 

2.  Provide  the  information  necessary  for  a  concerned  citizenry  to  be  properly 
informed  on  water  and  sewer  problems  and  needs. 

3.  Develop  on  the  part  of  the  people  affected  a  desire  to  solve  or  prevent 
problems  in  connection  with  water  and  waste  disposal. 

4.  Suggest  the  best  and  alternative  sources  of  water  and  methods  of  waste 
disposal. 

5.  Prevent  unnecessary  duplication  and  underdesign  or  overdesign  of  water  and 
sewer  facilities. 

6.  Coordinate  use  of  common  facilities  such  as  water  supplies  and  waste 
treatment  plants. 

This  plan  encompasses  all  rural  communities  within  the  county  containing  five  or  more 
dwelling  units  but  having  a  population  of  less  than  5,500.  The  requirements  of  the 
Farmers  Home  Administration,  which  funded  the  project,  and  the  Montana 
Department  of  Planning  and  Economic  Development  concerning  water  and  sewer  plans 
are  satisfied  by  this  study. 


Digitized  by  the  Internet  Archive 
in  2015 
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CONCLUSIONS,  RECOMMENDATIONS 
AND  PRIORITIES 


CONCLUSIONS 

Lincoln  County  is  expected  to  show  steady  population 
growth  throughout  the  planning  period.  Economic 
growth  is  expected  to  be  healthy;  however,  major  booms 
are  not  anticipated.  The  population  increase  is  expected 
to  take  place  primarily  in  the  Libby  area.  The 
communities  of  Eureka  and  Troy  will  also  realize 
appreciable  growth. 

The  sanitary  facilities  for  the  communities  of  Libby, 
Eureka  and  Troy  do  need  considerable  expansion  and 
improvement  in  order  that  safe  systems  can  be  made 
available  to  as  many  residents  as  possible.  Generally, 
those  persons  residing  within  the  corporate  boundaries 
have  access  to  the  facilities,  but  the  development 
adjacent  to  these  boundaries  does  not. 
It  is  the  intent  of  this  plan  to  show  that  existing  facilities 
can  be  expanded  to  new  areas  and  to  show  where 
enlargement  of  these  facilities  may  be  necessary  to 
accomplish  this.  Layouts  for  new  systems  have  been 
proposed  where  population  is  expected  to  increase. 

RECOMMENDATIONS 

This  plan  shows  the  various  types  of  improvements 
which  the  communities  should  be  considering  during  the 
planning  period.  These  system  proposals  are  not 
elaborate  and  represent  the  basic  facilities  necessary  to 
provide  safe  and  adequate  community  systems.  It  is 
recommended  that  the  general  proposals  of  this  plan  be 
adopted  by  the  various  governing  agencies  of  each 
community.  A  detailed  approach,  to  be  followed  in 
accomplishing  the  results  which  are  to  be  achieved  in 
each  community,  cannot  be  covered  in  a  report  of  this 
type.  Community  leaders  do  have  several  courses  of 
action  which  may  be  taken. 

It  is  realized  that  most  small  communities  do  not  have 
the  means  to  plan  and  finance  complete  water  and  sewer 
systems.  Therefore,  to  enable  communities  to  construct 
such  facilities,  five  departments  of  the  Federal 
Government  have  legislation  authorizing  loans  or  grants 
for  construction  of  public  works.  These  agencies  are: 


Farmers  Home  Administration 

United  States  Department  of  Agriculture 

P.  O.  Box  850 

Bozeman,  Montana  59715 

Federal  Water  Pollution  Control  Administration 

United  States  Department  of  the  Interior 

%  Montana  State  Department  of  Health 

Helena,  Montana  59601 

Public  Health  Service 

United  States  Department  of  Health,  Education  and  Welfare 

Division  of  Indian  Health 

Billings,  Montana  59101 

Administration  for  Metropolitan  Development 

United  States  Department  of  Housing  and  Urban  Development 

Assistant  Regional  Administrator 

Region  VI  Northwest  Area  Office 

197  New  Custom  House 

721  19th  Street 

Denver,  Colorado  80202 

Economic  Development  Administration 
United  States  Department  of  Commerce 
Montana  Field  Coordinator 
207  Medical  Arts  Building 
Butte,  Montana  59701 

The  legislation  is  constantly  changing;  therefore, 
community  leaders  should  investigate  the  various 
alternatives  and  determine  which  program  and  course  of 
action  will  be  most  beneficial  to  them. 

PRIORITIES 

It  is  difficult  to  establish  that  a  particular  system 
requires  immediate  improvements  and  another  system 
will  be  satisfactory  for  a  definite  period.  Several 
indicators,  for  establishing  priorities,  are  available 
however.  Waste  water  must  be  treated  and  disposed  of 
by  safe  methods  to  minimize  the  problem  of  pollution. 
The  total  number  of  persons  benefited  by  any 
improvement  must  also  be  considered.  These  are  the 
basic  criteria  used  in  establishing  the  following  priority 
listings: 

1.  Libby  Water  System  Expansion.  Providing  a  safe 
water  supply  for  the  communities  adjacent  to  Libby  is 

9 


considered  to  be  of  prime  concern.  The  number  of 
persons  affected  and  the  potential  health  hazard 
apparent,  with  the  private  wells,  are  the  main 
considerations.  Advanced  planning  of  facilities  to  serve 
these  areas  should  begin  immediately. 

2.  Fortine  Water  System.  Advanced  planning  for  the 
water  system  has  already  been  started.  This  system 
should  be  constructed  as  soon  as  possible  as  the  present 
system  does  not  serve  their  needs  and  the  demand  is 
sufficient  to  make  a  new  system  feasible. 

3.  Eureka  Water  System  Improvements.  This 
community  does  not  have  an  adequate  water  system  at 
the  present  time.  An  advanced  planning  study  has  been 
completed.  The  findings  of  this  study  should  be 
followed  and  the  necessary  steps  taken  to  complete  the 
construction. 

4.  Libby  Sewer  System  Expansion.  A  considerable 
area  is  presently  not  served  by  a  community  sewer 
system.  The  present  system  should  be  expanded  to  take 
in  areas  which  are  not  served  and  advanced  planning 
should  begin  in  order  that  the  most  economical  method 
of  accomplishing  this  can  be  determined.  The  number  of 


persons  involved  makes  this  project  very  important. 

5.  Troy  Sewer  System.  A  community  of  this  size  has 
sufficient  justification  to  construct  a  community  sewer 
system.  Also,  many  problem  areas  now  exist  with  the 
private  septic  tanks.  An  advanced  planning  study  should 
be  started  so  that  an  economical  solution  can  be 
obtained. 

6.  Eureka  Sewer  System  Expansion.  The  present 
sewer  system  functions  satisfactorily  but  is  not 
considered  to  be  adequate.  The  treatment  plant  is 
operating  at  near  capacity  and  secondary  treatment 
facilities  will  be  required. 

7.  Fortine  Sewer  System.  This  facility  is  not 
immediately  necessary;  however,  it  is  justified  and 
should  be  constructed  as  soon  as  sufficient  local  demand 
develops. 

It  is  not  intended  that  this  list  of  priorities  govern  the 
order  in  which  action  be  taken.  The  order  is  intended  to 
rank  the  severity  of  the  problems  and  the  need  for 
improvements.  A  more  detailed  explanation  of  the 
proposed  improvements  can  be  found  under  Water 
System  and  Sewer  System  Facilities. 


THE 

GENERAL  CHARACTERISTICS 

Lincoln  County,  located  in  the  extreme  northwestern 
corner  of  the  State  of  Montana,  is  bounded  on  the  north 
by  the  Canadian  Province  of  British  Columbia,  on  the 
west  by  the  State  of  Idaho  and  to  the  east  and  south  by 
the  counties  of  Flathead  and  Sanders  respectively.  The 
total  land  area  is  3,728  square  miles  of  which  only 
thirteen  represent  water  surface  area.  The  water  surface 
area  consists  almost  entirely  of  the  Kootenai  River 
which  flows  from  north  to  south,  and  of  several  small 
lakes  in  the  southwest  corner  of  the  county. 
As  seen  on  Map  1,  the  topography  of  Lincoln  County  is 
characterized  by  high  rugged  mountain  ridges  separated 
by  narrow  valleys;  elevations  vary  from  3,000  feet  to 
over  7,000  feet.  Population  and  development  have 
generally  been  confined  to  the  plateau  region 
surrounding  the  town  of  Eureka  and  in  the  valley  of  the 
Kootenai  River. 
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LAND 

Lincoln  County  is  served  by  two  federal  highways  and 
one  Montana  State  highway.  U.  S.  2,  which  traverses  the 
southwestern  half  of  the  county  in  a  northwest  to 
southeast  direction,  connects  Libby  with  Spokane, 
Washington  on  the  west  and  Kalispell  on  the  east.  U.  S. 
93,  going  from  the  Canadian  border  to  Kalispell,  runs 
through  Eureka  and  the  northwestern  portion  of  the 
county  in  a  north  northwest  to  south  southeast 
direction.  Montana  State  Highway  37  branches  from 
Libby  northwest  to  Eureka. 

Rail  transportation  to  Lincoln  County  is  furnished  by 
the  main  St.  Paul  to  Seattle  line  of  the  Great  Northern 
Railroad  and  presently  serves  the  communities  of 
Eureka,  Libby  and  Troy.  Due  to  the  construction  of 
Libby  Dam,  this  rail  line  will  be  relocated  and  will 
bypass  Eureka  which  will  then  be  served  by  a  portion  of 
the  old  line  as  a  branch.  The  line  also  passes  through  the 


communities  of  Fortine,  Trego  and  Stryker.  Two 
passenger  and  several  freight  trains  in  each  direction  use 
the  line  daily. 

Intermountain  Bus  Lines  provide  Lincoln  County  with 
Its  only  motor  coach  service.  The  line  runs  two  trips 
daily  to  most  communities  in  the  county. 

There  are  two  aircraft  landing  fields  in  Lincoln  County 
located  at  Libby  and  Eureka.  Both  fields  are  available  to 
the  public,  however,  the  field  at  Eureka  is  unpaved.  The 
airport  at  Libby,  located  eight  miles  south  of  the 
community,  was  built  in  1969  and  has  a  surfaced 
runway.  Daily  air  services  and  connections  to  nation 
wide  airlines  are  available  at  Missoula  and  Kalispell. 
Pacific  Power  and  Light  Company,  the  Lincoln  Electric 
Cooperative,  Montana  Power  Company  and  the 
Northern  Lights,  Inc.  provide  electrical  service  In 
Lincoln  County.  The  Pacific  Power  and  Light  Company 
serves  the  Libby  area.  The  Lincoln  Electrical 
Cooperative  serves  the  northeastern  portion  of  the 
county  including  the  towns  of  Eureka,  Fortine,  Trego, 
Stryker,  Rexford  and  Warland.  The  Troy  area  is  served 
by  the  Montana  Power  Company.  The  remainder  of  the 
county  is  served  by  the  Northern  Lights,  Inc. 

Since  major  power  producing  centers  and  relay  stations 
are  usually  located  at  widely  separated  points  and 
provide  power  service  to  large  areas.  Map  2  provides  the 
major  power  grid  system  for  the  entire  State  of 
Montana.  Major  gas  lines  are  also  shown. 
Telephone  service  to  the  bulk  of  Lincoln  County  is 
provided  by  General  Telephone  Company.  Inter-bell 
Telephone  Cooperative  serves  the  rural  areas  of  the 
northeastern  portion  of  the  county  including  the  towns 
of  Eureka,  Fortine,  Trego,  Stryker,  Rexford  and 
Warland. 

LAND  OWNERSHIP  AND  LAND  USE 

Because  of  the  physical  characteristics  of  Lincoln 
County,  the  ownership  of  the  land  is  different  from  that 
normally  found.  As  a  result,  and  as  seen  in  Chart  1,  the 
Federal  Government  claims  nearly  three  of  every  four 
acres.  The  remainder  of  this  land  is  owned  mainly  by 
private  Interests  while  the  State  of  Montana  has  small 
holdings.  The  geographical  locations  of  the  various 
ownerships  are  shown  on  Map  3. 


The  land  use  of  the  county  is  reflected  by  the  general 
physical  characteristics  of  the  land.  Chart  2  shows  a 
general  breakdown  of  how  the  land  is  used  indicating  the 
majority  of  land  under  forest  classification.  It  should  be 
mentioned  that  throughout  the  county,  205  square  miles 
are  being  used  for  agricultural  purposes,  but  a  portion  of 
that  figure  is  covered  by  the  forest  lands. 
NATURAL  RESOURCES 

The  large  stands  of  timber  are  by  far  the  most  important 
natural  resource  possessed  by  Lincoln  County.  Ninety 
five  percent  of  the  county  area  Is  covered  by  forest,  and 
four  acres  of  timber  out  of  each  five  is  classified  as 
commercial  timber.  About  two  fifths  of  the  timber  is  in 
saw  timber  stands  with  the  remainder  composed  of 
poles,  saplings  and  seedlings.  The  saw  timber  Is 
composed  of  ten  species,  the  most  common  of  which  are 
larch,  Douglas  fir,  spruce,  ponderosa  pine  and  white 
pine.  The  most  valuable  of  the  commercial  species  are 
the  white  and  ponderosa  pine,  but  they  comprise  only 
one  fourth  of  the  commercial  timber  stand. 
In  addition  to  the  saw  timber,  a  considerable  volume  of 
minor  products  are  also  produced  from  the  forests  of 
Lincoln  County  consisting  chiefly  of  poles,  piling,  ties, 
pulpwood  and  Christmas  trees.  Production  of  these 
products  may  be  greatly  expanding  as  they  come  chiefly 
from  the  less  valuable  species. 

Of  the  total  volume  of  commercial  timber  in  Lincoln 
County,  three  fourths  belong  to  the  National  Forest,  one 
fifth  to  private  ownership,  with  the  remaining  forest 
land  controlled  by  the  state,  county  and  public  domain. 
The  timber  industry,  with  its  associated  manufacturing 
activities.  Is  by  far  the  largest  employer  and  source  of 
income  In  Lincoln  County  and  will  remain  so  within  the 
foreseeable  future. 

Lincoln  County  has  had  much  mining  activity  in  the  past 
but  only  sporadic  activity  within  the  last  twenty  years. 
The  primary  areas  of  mining  for  metallic  ores  are  located 
near  Libby  in  the  LIbby-Troy-Sylvanite  Districts.  These 
districts  produced  sizeable  quantities  of  gold,  silver,  lead, 
zinc  and  copper  ores  in  the  past,  but  there  has  been  little 
recent  activity. 

The  important  non  metallic  mineral  In  the  county  is 
vermlculite.  The  Zonolite  Division  of  the  W.  R.  Grace 
Company  operates  a  vermlculite  mine  and  mill  nine 
miles  northwest  of  Libby.  This  is  the  largest  vermlculite 
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deposit  in  the  United  States  and  largest  vermiculite 
mining  operation  in  the  world.  The  deposit  has  been 
mined  commercially  since  1923.  Vermiculite 
concentrates  are  shipped  in  bulk  form  to  plants 
distributed  throughout  North  America  and  several 
foreign  countries  as  well. 

The  recreational  potential  of  Lincoln  County  has  not 
been  fully  explored  and,  therefore,  remains  basically 
untouched.  The  area  is  endowed  with  an  abundance  of 
tall  timber,  high  alpine  meadows,  mountains  and  clear 
streams.  The  Libby  Dam  area  also  increases  the 
recreational  potential  of  the  county.  As  the  national 
population  continues  to  expand  and  the  leisure  time  of 
the  working  man  increases,  Lincoln  County  could  very 
well  become  a  major  recreational  area  because  of  its 
great  beauty  and  the  many  outdoor  activities  it  offers. 

SOILS 

The  soils  in  Lincoln  County  are  generally  those  of  the 
grassland  and  forested  types.  Because  of  the  stoniness  of 


the  soils,  their  uses  are  limited  in  their  natural  state. 
The  majority  of  the  soils  support  forest  products,  but 
some  conversion  has  been  accomplished  to  allow  a  few 
limited  agricultural  uses.  Most  of  the  agricultural  uses  are 
limited  to  rangelands;  pastures,  with  some  irrigated 
pastures;  and  haylands  found  in  the  lower  elevations. 
Soils  data  is  covered  in  detail  later  in  this  report. 
WATER 

Lincoln  County  does  not  have  any  shortage  of  water. 
The  surface  water  characteristics  are  typical  of  those 
found  in  mountainous  terrain,  while  the  major  drainage 
features  include  many  rivers  and  streams. 

The  Kootenai  River  is  the  major  river  and  flows 
approximately  100  miles  through  Lincoln  County.  Other 
important  drainage  features  include  the  Yaak,  Tobacco 
and  Fisher  Rivers.  The  county  also  possesses  many 
smaller  streams  which  provide  a  year  round  source  of 
water  for  many  uses. 

Water  resources  are  covered  in  detail  later  in  this  report. 


CHART  1 


Percent 
100 

Lincoln  County 

Percent 
100 

90 

90 

80 

80 

70 

70 

60 

60 

50 

50 

40 

73% 

40 

30 

30 
20 

20 

10 

24% 

10 

0 

1     3°/°  1 

0 

FEDERAL  STATE  PRIVATE 

Miles       2,734  104  890 

Source:    The  Montana  Almanac  1959-60 


CHART  2 

Land  Use 

Lincoln  County 


FOREST 

Sq.  Miles  3,545 


WATER 
13 


THE  PEOPLE 


POPULATION 

For  analytical  and  projective  purposes,  it  is  useful  to 
study  the  population  history  of  Lincoln  County  in  order 
to  find  out  what  has  happened  and  what  is  going  to 
happen.  Chart  3  graphically  shows  the  growth  of  the 
county  as  compared  with  that  of  the  State  of  Montana 
and  indicates  the  future  growth  for  both. 
Lincoln  County  has  shown  an  upward  trend  in  growth 
since  1930  with  a  faster  rate  experience  since  1950. 
During  the  same  period,  it  is  noted  that  Lincoln  County 
has  continued  to  grow  even  faster  than  the  State  of 
Montana.  Records  indicate  that  the  prevailing  reason  for 
the  overall  growth  in  the  county  since  1950  can  be 
attributed  to  the  increasing  activity  in  wood  and  timber 
processing.  This  is  explained  in  more  detail  under  the 
chapter  on  economy.  The  influx  of  construction 
personnel  working  on  the  Libby  Dam  and  their  families 
also  have  increased  the  population  of  the  county 
between  2,500  to  3,000  persons. 

The  U.  S.  Bureau  of  the  Census  has  classified  Lincoln 
County  as  a  semi  rural  area  containing  at  least  one 
incorporated  community  of  2,500  or  more  persons. 
Table  1  indicates  that  since  1950  the  urban  population 
of  the  county  has  experienced  an  average  growth  of 
twenty  one  percent  every  ten  years;  the  majority  of  the 
population,  however,  still  reside  in  rural  areas.  This  rural 
population  can  be  described,  however,  as  being  non  farm 
in  nature.  As  indicated,  the  farm  population  declined  by 
fifty  six  percent  from  1950  to  1960,  while  the  non  farm 
population  increased  by  148  percent.  Figures  for  the 
1970  farm  and  non  farm  population  are  not  available  at 
this  time.  A  recent  estimate  by  the  Montana  Department 
of  Agriculture  placed  the  number  of  farms  in  the  county 
for  1968  at  293  or  an  increase  of  two  percent  over  that 
of  1960.  The  resulting  increase  in  farm  population  is  not 
considered  to  be  significant  at  this  time. 

The  county  increased  its  population  3,844  during  the 
period  of  1950  to  1960.  Chart  4  indicates  that  of  the 
recorded  change,  forty  two  percent  resulted  from  net 
immigration.  This  gain  was  amplified  by  the  natural 
population  growth  or  the  excess  of  births  over  deaths. 


The  change  in  sex  composition  for  Lincoln  County  from 
1950  to  1960  is  shown  in  Chart  5.  As  shown,  the 
number  of  both  sexes  have  remained  fairly  even  over  the 
ten  year  period  with  a  slight  preponderance  of  males 
over  females.  Females  are  increasing  in  total  numbers, 
however,  and  should  outnumber  the  males  in  the  near 
future.  The  age  distribution  by  sex  for  1950  and  1960 
are  shown  in  Table  2.  The  largest  population  gain  is 
noted  for  ages  0-19  years. 

A  total  of  ten  towns  and  communities  have  been  studied 
for  Lincoln  County.  The  list  includes  the  three 
incorporated  towns  of  Libby,  Eureka  and  Troy,  and  the 
seven  unincorporated  communities  of  Fortine,  Rexford, 
Stryker,  Trego,  Warland,  White  Haven  and  Yaak. 

Because  of  the  time  passed  since  the  1960  Census, 
current  population  estimates  had  to  be  derived  from 
several  sources  in  the  field.  Field  surveys  and  interviews 
have  been  undertaken  to  determine  what  now  exists  and 
what  is  expected  in  the  future.  Table  3  indicates  the  past 
population  experience  for  the  communities  and  the 
forecasts  for  the  future.  It  should  be  noted  that  the 
communities  of  Yaak,  Warland  and  Rexford  are  shown 
as  having  zero  population  by  1975.  Yaak  is  an 
abandoned  town  with  only  one  occupied  residence,  and 
Warland  and  Rexford  will  both  be  inundated  at  the 
completion  of  the  Libby  Dam  project.  A  new  town  is  to 
be  established  to  accommodate  the  people  who  are 
displaced,  but  information  as  to  its  location  is  not 
presently  available. 

Over  the  next  twenty  years  Eureka  will  continue  to  have 
the  present  rate  of  growth  it  is  now  experiencing.  The 
fringe  area  will  experience  a  sharp  reduction  in 
population  by  1975  due  to  construction  workers  leaving 
the  area.  Presently  there  are  over  100  trailers  in  the 
fringe  area  which  provide  housing  for  construction 
workers  and  their  families.  It  is  anticipated  most  of  the 
trailers  will  be  gone  by  1975.  Future  growth  for  the  area 
should  take  place  on  the  western  part  of  the  city. 
If  the  past  trends  continue,  the  Libby  area  will  continue 
to  attract  the  majority  of  the  growth  in  Lincoln  County. 
The  area  will  notice  a  loss  of  population  in  1975  due  to 
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the  moving  of  construction  workers  and  their  families 
upon  the  completion  of  the  Libby  Dam.  The  greatest 
loss  should  occur  in  the  White  Haven  area  and  the  area 
immediately  south  of  the  City  of  Libby.  The  fringe  area 
westerly  of  the  city  will  notice  a  temporary  loss  of 
population  also. 

It  appears  that  the  major  share  of  the  future  growth  will 
be  in  the  western  part  of  the  City  of  Libby  and  in  the 
westerly  fringe  areas.  The  trend  of  building  presently  is 
in  those  areas  both  in  terms  of  new  houses  and  trailers. 
The  Mt.  View  area  across  the  river  will  also  experience 
an  expansion  in  the  construction  of  higher  priced  homes. 
Because  of  its  nearness  to  Libby,  Troy  will  not  undergo 
any  great  growth  cycles.  Rather,  its  slow  steady  growth 
will  continue.  The  economy  of  the  area  can  never  grow 
to  the  point  of  attracting  workers  away  from  Libby,  and 
as  a  result  will  have  to  rely  on  the  net  natural  increase 
for  its  population  gain.  The  growth  for  the  next  twenty 
years  can  be  absorbed  in  the  confines  of  the  existing 
city. 

The  communities  of  Fortine,  Stryker  and  Trego  will 
continue  as  they  exist,  with  the  exception  that  Trego 
will  lose  population  upon  the  completion  of  the 
construction  projects  in  that  area. 

It  should  be  mentioned  that  the  population  figures 
represent  the  permanent  population  and  do  not 
speculate  on  the  influx  of  summer  persons  into  the  area. 
The  problem  in  Lincoln  County  is  not,  however,  as  great 
as  that  of  Lake  County  or  Flathead  County. 

It  should  be  emphasized  that  these  figures  reflect  only 
those  factors  and  trends  of  which  there  is  available 
information.  New  technological  advances,  new  industries 
or  other  unforeseen  action  may  alter  the  population 
forecasts  given.  In  case  of  such  an  event,  the  areas 
affected  should  be  re-examined  in  light  of  the  new 
condition. 

HOUSING 

in  1960  there  were  4,245  housing  units  within  Lincoln 
County.  Chart  6  indicates  that  almost  three  out  of  every 
four  housing  units  were  of  the  rural  non  farm  type, 
while  only  one  out  of  five  were  located  in  the  urban 
centers.  The  remaining  housing  units  were  represented 
by  farms  in  the  county.  The  median  housing  unit  size 


was  4.2  rooms  per  unit  and  the  median  household  size 
per  occupied  unit  was  3.45  persons.  Of  those  units. 
Chart  7  indicates  that  more  than  half  were  owner 
occupied,  one  fourth  were  used  for  rental  purposes,  and 
a  substantial  amount,  fifteen  percent,  were  vacant.  The 
condition  of  housing  in  1960  is  reflected  in  Chart  8 
which  indicates  that  only  twelve  percent  were  in  need  of 
replacement,  while  almost  one  out  of  three  needed 
repair.  The  remainder  were  classified  as  sound. 

Chart  9  reflects  the  1960  status  of  housing  units  in  terms 
of  the  source  of  water,  water  supply  and  the  method  of 
sewage  disposal.  For  geographical  reference,  the  data 
shows  the  status  for  Lincoln  County,  the  urban  areas, 
the  farms  and  the  rural  non  farm  housing  units. 

In  1960,  half  of  all  the  homes  in  Lincoln  County  were 
served  by  a  public  water  system  or  by  a  private 
company.  Those  served  included  almost  all  the  homes  in 
urban  areas  but  less  than  half  of  those  lying  outside  the 
city  limits.  Over  twenty  five  percent  of  all  homes 
utilized  wells  as  their  source  of  water  in  1960. 
Understandably  wells  were  used  as  the  primary  source  of 
water  on  the  rural  farms,  but  at  the  same  time,  one  third 
of  all  rural  non  farm  housing  units  in  the  urban  fringes 
also  relied  on  wells  for  their  water  supply.  Nearly  one 
fourth  of  all  housing  units  in  the  county  in  1960  used 
sources  other  than  wells,  public  systems  or  private 
companies  for  water.  Those  resorting  to  other  water 
sources  were  not  located  in  the  urban  areas  but  rather 
represented  over  half  of  the  farms  and  almost  one  third 
of  the  rural  non  farm  dwelling  units. 

Almost  all  persons  living  in  Lincoln  County  enjoyed 
water  piped  inside  their  homes  in  1960.  The  rural  non 
farm  area  had  the  lowest  percentage  of  housing  units 
without  inside  water  in  addition  to  having  the  largest 
percentage  without  any  piped  water  at  all. 

In  general,  sewage  disposal  was  handled  by  septic  tanks 
or  cesspools  in  1960.  Over  three  fourths  of  all  housing 
units  in  the  county  employed  that  method,  while  less 
than  one  out  of  every  four  utilized  a  public  sewer.  It  is 
interesting  to  note,  however,  that  even  with  the 
availability  of  public  sewers  in  the  urban  areas,  almost 
twenty  percent  of  all  homes  still  resorted  to  septic  tanks 
or  cesspools  for  sewage  disposal. 
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In  terms  of  source  of  water,  water  supply  and  sewage 
disposal,  the  rural  non  farm  areas  were  behind  the  other 
areas  in  1960.  The  population  growth  in  Lincoln 
County,  present  and  future,  seems  to  indicate  that  the 
rural  non  farm  areas  will  continue  to  serve  as  an 


attractive  location  for  residential  development.  However, 
if  the  quality  of  living  conditions,  in  the  rural  non  farm 
area,  is  to  equal  those  of  the  urban  areas,  attention  needs 
to  be  directed  towards  upgrading  their  deficiencies  more 
so  than  those  existing  elsewhere  in  Lincoln  County. 


CHART  3 

Comparative  Population  Trends 

Lincoln  County  and  Montana  1920-1990 
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Source:   U.  S.  Census  of  Population 

Intermountain  Planners,  Inc. 


CHART  4 

Population  Gain 

Lincoln  County  1950-1960 
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Source:     Net  Migration  of  Population,  1950-60  by  Age,  Sex  and  Color 
U.S.  Department  of  Agriculture 


CHART  5 

Population  by  Sex 

Lincoln  County  1950-1960 
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TABLE  1 

Urban-Rural  Population  Changes  for  Lincoln  County 
1  9  50-1  970 


1950 

1960 

Changes 
Number 

1950-1960 
Percent 

1960 

1970 

Changes 
Number 

1960-1970 

Percent 

8,693 

12,537 

+3,844 

+  44 

12,537 

17,400 

+4,863 

+39 

4,100 

4,942 

+  842 

+  21 

4,942 

5,980 

+1 ,038 

+21 

4,593 

7,595 

+3,002 

+  65 

7,595 

1 1 ,420 

+3,825 

+50 

1,868 

827 

-  1,041 

-  56 

827 

NA* 

NA* 

NA* 

2,725 

6,768 

+4,043 

+148 

6,768 

NA* 

NA* 

NA* 

Sources:    1.  U.  S.  Census  of  Population  *  Not  Available 

2.  Intermountain  Planners,  Inc. 


TABLE  3 

Population  Forecast  for  Towns  and  Communities 
Lincoln  County 


TABLE  2 

1950 

1960 

1970 

1975 

1980 

1990 

Age  &  Sex  Composition  of  Lincoln  County  Eureka 

929 

1,229 

1,330 

1,400 

1,470 

1,580 

1950 

Fringe 

NA* 

NA* 

555 

175 

200 

250 

Age  Group 

Male 

Female 

Male 

Female 

Libby 

2,401 

2,828 

3,500 

3,700 

4,100 

5,500 

South 

NA* 

NA* 

960 

840 

1,100 

1,375 

Under  5 

540 

504 

867 

840 

Fringe 

NA* 

NA* 

2,680 

2,450 

2,900 

3,250 

5-14 

867 

804 

1,498 

1,417 

White  Haven 

NA* 

NA* 

1,180 

1 ,000 

1,125 

1,300 

15-19 

345 

287 

453 

462 

Troy 

770 

855 

1,150 

1,195 
85 

1,300 

1,425 

20-24 

295 

250 

399 

367 

Fringe 

NA* 

NA* 

55 

125 

160 

25-34 

607 

620 

814 

741 

35-44 

625 

613 

802 

748 

Fortine 

50 

100 

110 

125 

135 

150 

45-54 

522 

384 

719 

648 

Stryker 

NA* 

NA* 

20 

25 

25 

25 

55-64 

430 

287 

481 

366 

Trego 

NA* 

NA* 

75 

50 

50 

50 

65-74 

317 

197 

358 

238 

Rexford 

300 

450 

375 

0 

0 

0 

75  + 

117 

82 

192 

127 

Warland 

65 

40 

40 

0 

0 

0 

Total 

4,665 

4,028 

6,583 

5,954 

Yaak 

40 

50 

1 

0 

0 

0 

source:  U.  S.  Census  of  Population  Sources:    1.  U.  S.  Census  of  Population 

2.  Intermountain  Planners,  Inc. 
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CHART  6 
Housing  Classification 
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CHART  7 
Housing  Tenure 


CHART  8 
Housing  Condition 
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Source;    U.S.  Census  of  Housing,  1960 
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Chart  9 

Water  and  Sewer 

Lincoln  County  1960 
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THE  ECONOMY 


LABOR 

People  are  important  to  the  economy  of  Lincoln  County 
for  two  reasons.  First,  they  are  producers  of  goods  and 
services,  and  secondly,  they  are  consumers  of  goods  and 
services  also.  The  following  analysis  is  concerned 
primarily  with  the  total  economic  spectrum  and  how  it 
may  affect  the  future  of  Lincoln  County.  Changing 
economic  conditions  can  have  either  a  good  or  a  bad 
effect  on  an  area  in  terms  of  population  growth,  ability 
to  provide  for  public  improvements  or  in  determining 
the  general  overall  living  environment. 

A  significant  growth  in  employment  occurred  in  Lincoln 
County  between  1950  and  1960.  The  rate  of 
employment  growth  was  much  greater  than  that  for 
Montana  which  recorded  a  six  percent  gain  as  compared 
with  a  thirty  three  percent  gain  in  the  county. 
The  past  employment  change  by  major  industry  group  is 
shown  in  Chart  10.  The  most  significant  change  is  found 
in  the  manufacturing  group.  Almost  all  of  the  growth 
was  in  the  furniture,  lumber  and  wood  products  group, 
with  a  corresponding  growth  in  the  area  of  the  services 
and  finance  also  noted.  This  group  includes  such  people 
as  barbers,  insurance  men,  bankers,  beauticians  and 
others  who  provide  service  to  the  persons  actually 
producing  the  goods.  The  trade  industry  also  increased 
but  at  a  rate  about  half  of  that  for  manufacturing  or  for 
services  and  finances.  This  suggests  that  the  retail  and 
wholesale  segments  in  the  county  were  in  over  supply 
around  1950.  Other  industrial  groups  experienced  a 
similar  growth  rate. 

The  agriculture  and  the  transportation  and  utilities 
groups  declined  in  total  employment  from  1950  to 
1960.  It  appears  that  the  centralization  movement, 
experienced  throughout  the  United  States  during  the 
1950's,  may  account  for  the  decline  in  the 
transportation  and  utilities  group.  The  decline  in  the 
number  of  persons  employed  in  agriculture  also  followed 
national  trends. 

The  percentages  for  employment  by  industry  group,  as 
shown  in  Table  4,  gives  an  insight  into  the  employment 


characteristics  of  Lincoln  County.  This  table  shows  the 
relative  weight  of  each  industry  group  in  the  county  and 
offers  a  comparison  with  that  existing  in  1960  for  the 
State  of  Montana  and  for  the  United  States. 
As  previously  mentioned,  the  manufacturing  element  in 
Lincoln  County  overshadows  the  other  segments  of  the 
labor  force.  Over  forty  percent  of  all  manufacturing 
employment  was  engaged  in  the  furniture,  lumber  and 
other  wood  products  groups.  Only  twenty  six  percent  of 
the  total  employment  in  the  United  States  as  a  whole 
and  ten  percent  in  the  State  of  Montana  are  engaged  in 
any  type  of  manufacturing  activities. 

The  relative  importance  of  the  mining  industry  to  the 
economy  in  Lincoln  County  in  terms  of  labor  force 
activity  is  noted  in  Table  4.  Five  percent  of  the  labor 
force  were  engaged  in  that  activity  while  only  one 
percent  were  so  engaged  nationally  and  three  percent  on 
the  state  level. 

The  dependency  of  Lincoln  County  on  other  areas  to 
supply  some  of  its  needs  is  shown  in  the  small 
percentage  of  persons  engaged  in  the  transportation, 
communication  and  utility  group;  the  wholesale  trade 
group;  and,  in  the  finance,  insurance  and  real  estate 
group.  This  is  usually  an  indicator  of  a  growing 
economy. 

The  available  labor  statistics  for  1969  indicate  a  steady 
growth  for  Lincoln  County,  in  some  respects,  similar  to 
that  experienced  from  1950  to  1960.  Figures  for  the 
manufacturing  industry  indicate  a  leveling  trend  with  a 
fourteen  percent  increase  in  the  number  of  employees 
over  that  of  1960.  The  effects  of  centralization  on  the 
production  of  timber  related  goods  was  mainly 
responsible  for  the  slower  growth  in  1969  than  that 
recorded  between  1950  and  1960.  The  manufacturing 
industry  groups  still  play  the  leading  permanent 
economic  role  in  the  county  with  an  estimated  labor 
force  of  1,700  persons.  The  largest  single  industry  group 
increase  since  1960  was  in  the  construction  field.  This, 
however,  is  a  short  term  gain,  and  the  number  of 
employees    in    that    field    will    decrease   after  the 
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completion  of  Libby  Dam.  An  interesting  forty  two 
percent  increase  over  1960  is  recorded  in  the  number  of 
persons  engaged  in  mining.  Even  though  the  total 
number  of  employees  involved  is  small  compared  to 
other  industry  groups,  the  mining  industry  is  becoming  a 
more  important  economic  asset  to  Lincoln  County. 

Historically,  the  economy  of  Lincoln  County  has  been 
based  on  forest  related  products  and,  to  a  lesser  extent, 
on  mining.  The  quantity  and  type  of  natural  resources, 
and  the  geographic  isolation  and  sparse  population  of 
the  area  tend  to  indicate  that  these  industries  will 
continue  to  dominate  the  economy  of  the  county. 

The  existence  of  Libby  Dam  is  not  expected  to  attract 
any  major  industry  or  business  groups  to  the  area. 
Electricity  generated  by  the  dam  will  be  distributed 
through  the  northwest  grid  system  of  the  Bonneville 
Power  Administration,  and  none  will  be  available  to 
industry  near  the  dam  site  at  a  reduced  rate.  Tourism  is 
the  only  industry  likely  to  have  its  potential  enhanced 
by  the  dam.  The  National  Park  Service  has  estimated  the 
number  of  tourist  visitor  days  at  the  dam  as  follows: 


1970  300,000 

1975        480,000  to  530,000 

2000  1,750,000 


Timber  and  wood  products  appear  to  hold  the  greatest 
potential  for  expansion  of  the  economy  in  the  future.  A 
continued  growth  in  the  mining  industry  can  be 
expected  at  about  the  same  rate  as  that  since  1950.  The 
Bear  Creek  Mining  Company  has  explored  the  possibility 
of  mining  copper  about  fifteen  miles  south  of  Troy.  If 
developed,  this  operation  would  be  expected  to  employ 
200  men  for  a  minimum  of  fifteen  years. 

AGRICULTURE 

A  farm  is  defined  by  the  United  States  Census  Bureau  as 
a  place  having  at  least  ten  acres  of  land  devoted  to 
agriculture  and  selling  at  least  fifty  dollars  worth  of 
agricultural  products  annually.  According  to  Chart  11, 
there  were  287  farms  in  Lincoln  County  in  the  above 
category  in  1964  or  seven  percent  fewer  than  there  were 
in  1959. 


The  1964  classification  of  farms  by  type  in  Lincoln 
County  was  as  follows: 


Fruit  and  nut  farms  1 

Poultry  farms  1 

Dairy  farms  2 
Livestock  farms  other  than 

poultry  or  dairy  82 

General  farms  17 


Miscellaneous  and  unclassified  184 
Total  287 


The  farm  picture  in  the  county  suggests  that  the 
gentleman  farmer  is  more  prevalent  than  his  full  time 
counterpart.  Of  the  total  number  of  farms,  127  were 
classified  as  part  time  and  thirty  six  were  classified  as 
being  operated  by  semi  retired  persons.  Chart  12 
indicates,  further,  that  in  1964  two  of  every  three  farms 
were  less  than  260  acres  in  size  with  fewer  than  one  in 
five  over  500  acres.  It  is  true  that  the  physical 
characteristics  of  the  county  do  not  lend  towards  large 
sized  farms  because  of  the  mountains,  small  valleys  and 
abundance  of  tree  stands. 

The  value  of  products  sold,  by  the  number  of  farms, 
further  substantiates  the  fact  that  agriculture  is  not  one 
of  the  major  economic  industries  in  Lincoln  County.  As 
seen  in  Chart  13,  almost  half  of  the  farms  sold  products 
under  $1;000  in  total  value  and  over  eighty  percent 
received  less  than  $5,000.  It  is  interesting  to  note  that 
only  a  small  number  received  in  excess  of  $10,000  in 
1964  for  their  products  sold. 

The  following  cash  receipts  data,  for  Lincoln  County 
from  1964  to  1967,  gives  an  indication  of  the 
importance  of  livestock  to  the  agriculture  industry. 


Year  Livestock  Crops  Total 

1964  $547,200  $286,000  $833,200 

1965  $638,900  $290,000  $928,900 

1966  $804,500  $193,600  $998,100 

1967  $746,400  $185,100  $931,500 


20 


In  1964,  the  sale  of  livestock  and  related  products 
accounted  for  two  thirds  of  the  total  value  of  all 
products  sold  in  the  county.  By  1967,  that  amount  had 
risen  to  eighty  percent.  Livestock  appears  to  be  the  most 
practical  type  of  farming  because  of  the  stoniness  of  the 
soil,  the  abundance  of  tree  stands  and  the  rough  terrain 
in  the  county. 

The  largest  agriculture  area  is  in  Tobacco  Plains  near 
Eureka.  There  are  a  few  scattered  farms  and  ranches  in 


the  Yaak  Valley  in  the  northwest  and  the  Fisher  Valley 
area  in  the  south.  Almost  all  of  the  farmers  and  ranchers 
have  some  timber  and  timber  products  in  addition  to 
their  regular  agricultural  products. 

The  future  outlook  for  agriculture  in  Lincoln  County  is 
to  continue  as  it  has  done  in  recent  years.  There  will  be  a 
gradual  reduction  in  the  number  of  farms  as  the  small 
farms  are  displaced  by  larger  scale  operations  and  by  the 
continued  growth  of  the  rural  non  farm  population. 


CHART  10 

Employment  Change  by  Major  Industry  Group 

Lincoln  County  1950-1960 


LABOR 


FORCE 


INDUSTRY  GROUP 


AGRICULTURE 


CONSTRUCTION 


MANUFACTURING 


GOVERNMENT 
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TABLE  4 

Percent  of  Total  Employment  by  Industry  Groups 
Lincoln  County,  Montana  and  United  States 


CHART  11 

Number  of  Farms 

Lincoln  County  1959-1964 


1960 

300 

Lincoln 

County  Montana 

United 
States 

Agriculture 

4 

1  7 

11 

Forestry  and  Fisheries 

3 

1 

1 

200 

Mining 

5 

3 

1 

Construction 

5 

7 

5 

iVlanufacturing 

41 

10 

27 

Transportation  and  Utilities 

4 

9 

7 

100 

Trade 

16 

21 

19 

Service  and  Finance 

19 

26 

16 

Government 

3 

6 

13 

Total 

100 

100 

100 

Source:  U.  S.  Census  of  Population,  1960 


1959  1964 

Source:     U.S.  Census  of  Agriculture,  1964 


CHART  12 

Farms  by  Size 

Lincoln  County  1964 


Percent 
60 


CHART  13 

Number  of  Farms  By  Value 
of  Farm  Products  Sold 

Lincoln  County  1964 


3%  3% 
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THE  GOVERNMENT 


Before  any  meaningful  consideration  can  be  given  to 
major  capital  improvement  projects,  it  is  necessary  to 
study  the  governmental  organizations  in  Lincoln  County 
and  to  analyze  their  economic  structure.  At  present, 
there  are  four  separate  governmental  units  in  the  county 
involved  within  the  scope  of  the  water  and  sewer  study. 
Included  are  the  incorporated  cities  of  Libby,  Eureka 
and  Troy,  and  the  government  of  Lincoln  County. 

A  Board  of  County  Commissioners,  presided  over  by  a 
chairman,  governs  Lincoln  County.  The  three 
incorporated  municipalities  are  governed  by  a  major 
council  form  of  government. 

In    financing    capital    improvement    projects,  the 


incorporated  municipality  has  power  to  bond  and  raise 
the  necessary  monies  for  funding  projects.  The 
unincorporated  small  towns  do  not  have  similar  power 
and,  therefore,  must  rely  on  revenues  of  the  county 
government. 

Table  5  indicates  the  financial  condition  of  each  unit  of 
government  in  1969.  With  the  exception  of  Troy,  the 
incorporated  cities  are  in  good  financial  condition  in 
terms  of  capital  improvements.  Troy  is  an  exception 
only  in  that  it  has  already  used  a  large  share  of  its 
bonding  capacity  to  finance  a  water  system  and  is 
currently  paying  off  that  debt.  They  are,  therefore, 
limited  financially  in  the  amount  of  capital 
improvements  they  can  initiate. 


TABLE  5 

Financial  Status  of  County  Government  and  Incorporated  Cities* 
Lincoln  County  1969 


Revenue 

Expenditures 

Assessed 
Valuation 

Bonded 
Indebtedness 

Lincoln  County 

$7,547,878.15 

$7,341 ,337.56 

$58,636,293.00 

$32,000.00 

Libby 

210,414.00 

212,415.04 

8,794,329.00 

49,873.51 

Eureka 

67,316.69 

64,671.75 

1 ,934,295.00 

39,338.50 

Troy 

51 ,086.80 

50,853.93 

1 ,429,753.00 

60,300.00 

*  There  are  several  methods  presently  available  to  communities  for  financing  water  and 
sewer  systems: 


1.  Incorporated  Cities  and  Towns  may  use  Municipal  Bonds,  Municipal  Revenue 
Bonds,  and  Special  Improvement  District  Bonds. 

2.  Unincorporated  Towns  may  use  Rural  Special  Improvement  District  Bonds 
and  County  Water  and  Sewer  District  Bonds. 

3.  Incorporated  Cities  and  Towns  and  adjacent  unincorporated  areas  may  use 
Metropolitan  Sewer  District  Bonds. 

Source:   Information  received  from  each  governmental  unit 
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THE  WATER  RESOURCES 


GENERAL 

The  water  resources  of  any  planning  area  are  one  of  its 
most  important  assets.  Montana  is  fortunate  in  that 
water  is  in  abundant  supply  over  much  of  the  state.  This 
is  especially  true  in  the  mountain  areas  and  along  the 
major  river  drainages.  Water  is  essential  for  many  human 
needs  with  individual  consumption  and  sanitation  being 
foremost.  Industrial  and  agricultural  uses  of  water  are 
perhaps  next  most  important.  The  recreational  use  of 
water  has  also  become  a  significant  factor  in  modern  day 
living. 

In  his  use  of  this  resource,  man  in  the  past  has  polluted 
much  of  the  available  fresh  water  and  thus  degraded  it  to 
the  point  where  it  is  unfit  for  many  or  all  uses.  Careful 
planning  for  the  efficient  use  of  water  resources  can  help 
to  avert  inconveniences  caused  by  pollution. 

Water  resources,  therefore,  are  an  important 
consideration  in  the  comprehensive  planning  for 
community  water  and  sewer  systems.  In  the  following 
portion  of  the  planning  report,  the  existing  water 
resources  of  the  planning  area  will  be  briefly  reviewed. 
The  discussion  will  be  specifically  concerned  with  the 
occurrence  and  availability  of  both  surface  water  and 
ground  water.  Also  important,  and  included  in  Appendix 
I,  are  the  specific  laws  and  policies  of  the  State  of 
Montana  concerning  surface  and  ground-water  resources. 
"Water  Quality  Criteria,"  "Water  Use  Classifications" 
and  "Policy  Statements"  adopted  by  the  State 
Department  of  Health  are  discussed  in  detail.  Table  A,  in 
Appendix  I,  outlines  present  day  water  quality  standards 
as  set  forth  by  the  United  States  Public  Health  Service. 

SURFACE-WATER  RESOURCES 

Lincoln  County  surface  water  characteristics  are  typical 
of  those  found  in  mountainous  terrain.  The  entire 
county  consists  of  mountainous  terrain  with  four  major 
mountain  ranges  predominating.  The  county  is  also 
heavily  timbered  with  the  Tobacco  Plains  near  Eureka 
being  the  major  timber  free  area.  The  wide  variation  in 
elevations  across  the  county  add  to  the  complex  surface 
drainage  system.  The  highest  elevations,  nearly  8,000 
feet,  occur  among  the  peaks  of  the  Cabinet  Mountains  in 
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southwest  Lincoln  County,  the  Purcell  Mountains  in  the 
northwest  and  the  Whitefish  Range  in  the  northeast.  The 
lowest  point  in  Lincoln  County,  and  also  the  lowest 
point  in  Montana,  is  at  approximately  1,820  feet  and  is 
in  the  Kootenai  River  Valley  at  the  Montana-Idaho 
border. 

The  Kootenai  River  is  the  major  drainage  feature  of 
Lincoln  County.  The  Kootenai,  which  actually  carries 
more  water  than  the  Missouri  River  in  Montana,  flows 
approximately  100  miles  through  Lincoln  County.  It 
enters  the  county  from  Canada  northwest  of  Eureka, 
flows  south-southwest  to  Libby,  then  west-northwest 
past  Troy  and  on  into  Idaho.  The  Kootenai  River  is  an 
important  tributary  of  the  Upper  Columbia  River. 

Other  important  streams  in  the  Lincoln  County  drainage 
system  are  the  Yaak  River,  the  Tobacco  River,  and  the 
Fisher  River.  The  Yaak  River  originates  in  the  Purcell 
Range  near  Rexford  and  flows  approximately  fifty  miles 
through  northwest  Lincoln  County  to  a  point  northwest 
of  Troy  where  it  joins  the  Kootenai  River.  The  Tobacco 
River  originates  in  the  Whitefish  Range  near  Trego  and 
flows  northwest  approximately  twenty  five  miles  to  a 
point  west  of  Eureka  where  it  joins  the  Kootenai  River. 
The  Fisher  River  originates  in  the  Cabinet  Mountains  in 
southeastern  Lincoln  County  and  flows  west  and  north 
approximately  forty  miles  to  a  point  east  of  Libby 
where  it  joins  the  Kootenai  River. 

Many  other  smaller  streams  in  Lincoln  County  provide  a 
year-round  source  of  water  for  irrigation,  livestock  and 
municipal  needs.  Among  these  streams  are:  Fortine 
Creek  near  Fortine,  Grave  Creek  near  Fortine,  Granite 
Creek  near  Libby,  Flower  Creek  near  Libby,  Lake  Creek 
near  Troy  and  Callahan  Creek  near  Troy.  Many  of  these 
streams  have  gaging  stations  installed  by  the  U.  S. 
Geological  Survey.  Flow  measurements  are  taken  and 
recorded  at  regular  intervals  by  the  U.  S.  Geological 
Survey.  Table  6  includes  available  data  on  the  drainage 
area,  discharge  and  runoff  figures  for  each  gaging  station 
pertinent  to  Lincoln  County. 


Facilities  for  storing  water  for  irrigation  purposes  in 
Lincoln  County  currently  consist  of  Glen  Lake  and  Lick 


water  up  approximately  ninety  miles.  The  estimated  5.9 
million   acre-feet  of  storage  capacity  will   be  used 


Lake  near  Eureka.  Glen  Lake  is  approximately  300  acres      primarily   for  the   purposes  of  hydroelectric  power 


in  size  and  Lick  Lake  covers  approximately  fifteen  acres. 
These  two  lakes  serve  the  Glen  Lake  Irrigation  District. 

Libby  Dam,  which  is  currently  under  construction  on 
the  Kootenai  River  upstream  from  Libby,  will  back 


production  and  for  flood  control.  Recreation,  of  course, 
is  also  planned  to  be  a  major  use  factor.  Nearly  forty 
two  miles  and  a  volume  of  one  million  acre-feet  of  the 
reservoir  will  extend  north  into  Canada. 


TABLE  6 
Stream  Gaging  Stations 


Runoff 


Stream 

Location 

Drainage 
Area  (sq  mi) 

See 
Notes 

Max. 

Date 

Discharge  (cfs) 
Min.  Date 

Years 
Average  Averaged 

(1 ,000  Acre  -  feet) 
Max.     Date    Min.  Date 

1. 

Kootenai  River 

0.9  mi  N.  of 
Int.  Boundary 

7,660 

2 

98,200 

5/28/48 

994 

2/  7/36 

10,380 

33 

10,320 

1951 

4,433 

1944 

2. 

Fortine  Creek 

Near  Trego 

112 

1,810 

5/1  6/50 

5.0 

9/  7/49 

84.7 

6 

82 

1948 

44.9 

1953 

3. 

64.9 

oau 

6/1 1  /23 

18 

4/  1/24 

* 

* 

* 

* 

* 

* 

4. 

Tobacco  River 

6  mi  above 
mouth 

440 

2 

2,300 

5/27/61 

20 

1  /1 1  /63 

298 

5 

275.2 

1960 

157.4 

1963 

5. 

Kootenai  River 

Near  Rexford 

8,420 

2 

79,900 

6/1 8/33 

1,100 

2/  7/36 

9.614 

11 

9,584 

1931 

g 

Kootenai  River 

Warland 
Bridge 

8,892 

2 

52,700 

6/  1/63 

1 ,100 

1  /1 2/63 

7 

Fisher  River 

9  mi  above 
mouth 

780 

2 

6,320 

4/17/56 

50 

12/11/61 

540 

12 

623.2 

1956 

267.4 

1963 

8. 

Granite  Creek 

Near  Libby 

23.6 

1,960 

4/18/38 

no 
flow 

1/  4/33 

65.8 

10 

59 

1961 

31.6 

1941 

9. 

Kootenai  River 

Libby 

10,240 

2 

1 21 ,000 

6/21/16 

895 

1  /1 1  /30 

1 1 ,970 

53 

12,010 

1951 

4,710 

192G 

10. 

Flov\;er  Creek 

4V2  mi  above 
mouth 

14.9 

305 

5/27/61 

3.8 

1 /26/62 

11. 

Lake  Creek 

Troy 

210 

2 

3,250 

5/30/48 

2.0 

9/15/48 

516 

12 

464 

1956 

300.3 

1952 

12. 

Callaiian  Creek 

Troy 

85.8 

2 

1,680 

5/23/1 3 

12 

10/29/11 

13. 

Yaak  River 

Near  Yaak 

493 

5,280 

5/27/61 

35 

1/21/62 

536 

5 

482.8 

1960 

269.3 

1958 

14. 

Yaak  River 

%  mi  above 
mouth 

766 

1 

12,100 

5/21 /56 

80 

1/  2/58 

927 

7 

881.9 

1960 

505.8 

1958 

15. 

Kootenai  River 

450  ft  E.  of 

Mont-Ida 
state  line 

1 1 ,740 

2 

1 23,000 

5/28/48 

996 

12/  9/36 

13.820 

35 

13,960 

1956 

5,384 

1944 

Source:  "Water  Resources  Survey"  Lincoln  County,  Montana 

State  Water  Conservation  Board,  Helena,  Montana,  1965 

Notes:  1.  Only  fragmentary  records  are  available  for  these  stations 
2.  Irrigation  diversions  occur  above  these  stations 


*  Not  recorded 
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The  climate  of  Lincoln  County  is  very  similar  to  that  of 
the  Pacific  Coast  regions.  Within  the  county  itself  are 
wide  variations  in  climate  due  to  the  extremes  of 
topography.  In  general,  however,  the  winters  are  not  as 
severe  and  the  precipitation  averages  are  much  higher 
than  those  of  counties  in  Montana  east  of  the 
Continental  Divide. 

Only  the  area  around  Fortine  and  Eureka  in 
Northeastern  Lincoln  County  shows  continental  climate 
characteristics.  In  this  area,  approximately  one  half  of 
the  yearly  precipitation  occurs  during  the  warmest 
months  of  each  year,  and  the  yearly  averages  are 
somewhat  lower  than  those  of  the  remainder  of  the 
county.  The  yearly  average  for  Eureka,  for  example,  is 
between  twelve  and  fourteen  inches.  For  Fortine,  the 
yearly  average  precipitation  is  between  seventeen  and 
eighteen  inches. 

The  remainder  of  the  county  reflects  Pacific  Coastal 
precipitation  characteristics  in  that  the  wettest  months 
of  the  year  are  November,  December  and  January.  An 
example  of  high  yearly  averages  for  this  area  is  that  of 
Libby,  where  nearly  twenty  six  inches  of  precipitation 
occurs  each  year. 

Precipitation  during  the  winter  months  occurs  as 
snowfall,  and  the  resulting  heavy  snowpack  produced  in 
the  high  mountains  each  year  contributes  significantly  to 
the  water  resources  of  the  county.  As  much  as  fifty  to 
sixty  inches  of  snow  falls  in  an  average  year  in  the  valley 
bottoms,  and  up  to  several  hundred  inches  fall  in  the 
high  mountains.  Prevailing  winds,  and  thus  the  heaviest 
snowfall,  occurs  along  the  west  to  southwest  mountain 
slopes. 


TABLE  7 
Stream  Appropriations 


Stream 

Number 
of  Filings 

Flow  In 
Cu.  Ft./Sec. 

Tobacco  River  and 
Tributaries 

317 

18.498.18 

Fisher  River  and 
Tributaries 

140 

8,436.07 

Yaak  River  and 
Tributaries 

128 

16,805.75 

Grand  Total 
Lincoln  County 

1,428 

147,229.76 

Source:  "Water  Resources  Survey,"  Flathead  and  Lincoln  Counties, 
26  Montana,  State  Engineer's  Office,  Helena,  Montana,  June,  1965 


The  use  of  surface  water  in  Lincoln  County  is 
widespread  for  domestic,  industrial,  agricultural  and 
recreational  purposes.  Over  8,000  acres  can  be  irrigated 
under  present  facilities,  and  a  potential  exists  for  more 
development.  Industrial  uses  vary  considerably,  however, 
uses  involving  the  lumber  industry  predominate.  The 
communities  of  Fortine,  Eureka,  Troy  and  Libby  draw 
upon  surface  water  supplies  for  domestic  purposes.  A 
final  but  important  use  of  surface  water  in  Lincoln 
County  is  for  recreational  purposes.  The  mountain  lakes 
and  streams  in  the  county  are  ideal  habitat  for  game,  fish 
and  waterfowl  and  draw  many  hunters,  fishermen  and 
campers  to  the  area  each  year. 

As  is  the  case  in  most  counties  in  Montana,  water 
appropriated  for  use  in  Lincoln  County  far  exceeds  the 
amount  available.  Only  a  few  minor  streams  in  the 
county  have  decreed  rights.  Total  appropriations  for  the 
four  major  streams  in  Lincoln  County  are  shown  in 
Table  7.  Comparison  of  these  appropriations  with  average 
flows  shown  in  Table  6  demonstrates  the  inequities.  For 
example,  the  total  appropriation  for  the  Tobacco  River 
and  its  tributaries  from  Table  7  is  18,498.18  cubic  feet 
per  second.  From  Table  6  it  is  noted  that  the  average 
annual  flow  of  the  Tobacco  River  near  its  mouth  is  only 
298  cubic  feet  per  second  (five  year  average  from  1958 
to  1963). 

WATER  USE  CLASSIFICATIONS 

The  Water  Pollution  Control  Council  has  classified  the 
streams  and  drainages  in  Montana  according  to  the  water 
use  classification  definitions  shown  in  Appendix  I.  The 
Kootenai  River  Drainage  has  been  classified  as  follows: 


Kootenai  River  Drainage  from  the  border 
of  Canada  to  the  Idaho  border  (including 
the  Yaak  River)  except  the  tributaries 
listed  below: 

B-D 

Deep  Creek  Drainage  (tributary  to  the 
Tobacco  River)  to  the  Fortine  water 
supply  intake 

A-Open-D 

Sullivan  Creek  Drainage  to  the  Rexford 
water  supply  intake 

A-Closed 

Rainy  Creek  Drainage  to  the  Zonolite 
Company  water  supply  intake 

A-Open-D., 

Rainy  Creek  (mainstream)  from  the 
Zonolite  Company  water  supply  intake 
to  the  Kootenai  River 

D2 

Flower  Creek  Drainage  to  the  Libby 
water  supply  intake 

A-Open-D^ 

GROUND-WATER  RESOURCES 

The  primary  source  of  domestic  water  supplies  in 
Lincoln  County  is  ground  water.  As  of  December  1969, 
644  well  and  fifty  two  spring  appropriations  were  on  file 
at  the  Montana  Bureau  of  Mines  and  Geology. 
Approximately  seventy  five  percent  of  these  wells  and 
springs  are  used  for  domestic  purposes,  fourteen  percent 
for  domestic  and  stock,  three  percent  for  irrigation,  two 
percent  for  industry  and  two  percent  for  public  supply. 
The  remaining  four  percent  were  not  utilized  for  any 
purpose. 

The  majority  of  the  wells  are  located  in  the  three  major 
lowland  areas  of  the  county:  1)  the  Tobacco  River, 
Fortine  Creek  and  upper  Kootenai  River  area  near 
Eureka,  2)  the  Libby-Pipe  Creek  area  in  the  south 
central  part  of  the  county  near  Libby  and  3)  the  lower 
Kootenai  River,  Lake  and  O'Brien  Creek  area  in  the 
southwestern  part  near  Troy.  A  number  of  wells  are 
located  along  the  Kootenai  River  floodplain  north  of 
Jennings,  however,  upon  completion  of  the  Libby  Dam, 
this  area  will  be  covered  with  water.  The  communities  of 
Eureka  and  Troy  have  municipal  wells  to  supplement 
their  surface  water  supplies.  No  hydrogeological  reports 
have  been  published  for  Lincoln  County. 
The  occurrence  and  distribution  of  ground  water  is 
closely  related  to  the  geology  of  the  county.  The  ground 
water  resources  are  greatly  influenced  by  three 
geological  units.  These  are  the  Precambrian  bedrock. 
Pleistocene  glacial  deposits  and  Recent  alluvial  deposits. 

The  entire  county  is  underlain  by  a  thick  sequence  of 
varicolored  argillite,  quartzite  and  carbonate  rocks  of  the 
Precambrian  Belt  Series  (over  600  million  years  old). 
The  Belt  Series,  subdivided  into  the  Pre-Ravalli,  Ravalli, 
Piegan  and  Missoula  Groups,  is  about  40,000  feet  thick 
in  Lincoln  County  and  has  been  partially 
metamorphosed  producing  tightly  compacted  sediments 
with  little  or  no  porosity  and  permeability.  Due  to  low 
permeabilities,  small  quantities  of  water  (zero  to  ten 
gallons  per  minute)  can  be  obtained  from  wells  drilled 
into  these  rocks  unless  a  weathered  or  fractured  zone  is 
encountered. 

During  Pleistocene  time  (less  than  1  million  years  ago), 
one  or  more  large  ice  sheets,  believed  to  be  2,000  to 
4,000  feet  thick,  came  down  from  Canada  and  covered 
most  of  Lincoln  County  including  most  of  the 
mountainous  areas  (Alden,  1953,  USGS  Prof.  Paper 
231).  When  the  glaciers  receded  they  left  thick  deposits. 


especially  in  the  lowland  areas,  of  glacial  till  interbedded 
with  glacial  lake  sediments.  The  lake  sediments  were 
deposited  as  a  result  of  periodic  damming  of  the 
Kootenai  River  by  ice.  The  glacial  till  consists  of  well 
compacted,  poorly-sorted  mixtures  of  clay,  silt,  sand  and 
gravel.  The  lake  sediments  consist  of  well  sorted, 
finely-laminated,  silty  clay.  Due  to  the  heterogeneous 
nature  of  these  glacial  deposits,  their  water  bearing 
characteristics  are  highly  variable.  One  well  may  be 
twenty  feet  deep  and  yield  150  gallons  per  minute 
(gpm),  and  another  well  only  a  short  distance  away  may 
be  200  feet  deep  and  yield  little  or  no  water.  The 
available  information  from  wells  located  in  the  three 
major  lowland  areas  suggests  that  the  glacial  deposits  are 
more  than  300  feet  thick  and  that  yields  of  five  to  fifty 
gpm  can  generally  be  expected  from  wells  less  than  150 
feet  deep.  Construction  and  development  techniques 
used  in  well  drilling  significantly  influence  well  yields  in 
these  glacial  materials.  It  is  thought  that  unconsolidated 
preglacial  alluvium  underlies  glacial  deposits  in  the 
central  and  southern  portions  of  the  major  lowland  areas 
along  Lake,  Libby,  Fisher  and  Fortine  Creeks. 
Alluvial  floodplain  deposits  of  unknown  thickness  are 
present  along  all  the  major  streams,  particularly  the 
Kootenai,  Tobacco  and  Yaak  Rivers.  These  sediments 
are  Recent  in  age  and  are  derived  from  the  surrounding 
bedrock  and  glacial  debris.  Much  of  the  fine  grained 
material  has  been  removed  from  these  deposits  leaving  a 
well  sorted,  coarse  grained  alluvium.  Wells  at  Troy, 
Eureka  and  the  St.  Regis  Paper  Company  near  Troy  have 
reported  yields  of  880,  400  and  1400  gpm  at  depths  of 
190,  97  and  57  respectively.  Undoubtedly  numerous 
other  high  capacity  wells  could  be  drilled  along  the 
major  streams  and  particularly  the  Kootenai  River. 
Presently,  the  Recent  Floodplain  alluvium  is  the  only 
known  aquifer  in  Lincoln  County  capable  of  producing 
large  quantities  of  ground  water. 

Very  little  water  quality  information  is  available  for 
Lincoln  County.  Scattered  chemical  analyses  of 
municipal  supplies  for  the  towns  of  Libby,  Troy, 
Rexford  and  Eureka  indicate  that  the  surface  and 
ground  water  is  of  excellent  quality.  The  water  is  a 
calcium  bicarbonate  type,  slightly  hard  and  the  dissolved 
solids  are  less  than  330  parts  per  million.  (See  Table  8 
for  chemical  analysis  and  Appendix  I,  Table  A,  for 
accepted  water  quality  standards.)  Ground  water  derived 
from  glacial  deposits  is  likely  to  be  of  good  quality  but 
more  mineralized  than  water  from  the  floodplain 
alluvium. 
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Lincoln  County  receives  approximately  twelve  to  twenty 
seven  inches  of  precipitation  annually.  A  small  amount 
of  this  moisture  infiltrates  into  the  ground  and  is  the 
major  source  of  recharge  to  aquifers  (water  bearing 
units)  in  the  area.  The  alluvial  flood  plain  deposits 
receive  additional  recharge  from  nearby  streams.  About 
four  square  miles  of  land  are  irrigated  in  Lincoln 
County;  thus,  irrigation  is  a  minor  source  of  ground 
water  recharge. 

In  summary,  Lincoln  County  has  abundant  ground 
water,  but  this  resource  has  not  been  extensively 
developed.  The  water  generally  is  of  excellent  quality 
and  can  be  obtained  from  shallow  wells  in  most  areas. 


The  available  data  suggest  that  large  quantities  of  ground 
water  are  available  for  future  developments  in  some 
parts  of  the  county;  however,  detailed  hydrogeological 
investigations  must  be  conducted  before  the  true  ground 
water  potential  of  the  county  can  be  evaluated. 
Source:  1.  M.  K.  Botz,  Montana  Bureau  of  Mines  and 
Geology,  Butte,  Montana,  1970. 

2.  State  Department  of  Health,  Helena, 
Montana. 

3.  "Water  Resources  Survey"  Lincoln  County 
Montana,  Montana  Water  Resources  Board, 
Helena,  iVlontana,  1963. 


THE  SOILS 


GENERAL 

General  descriptions  of  soils  in  specific  areas  are  useful 
in  predicting  the  potential  problems  which  might  be 
encountered  during  private  and  public  works 
construction.  Lincoln  County  has  an  interesting  and 
quite  complicated  geologic  history  which  has  greatly 
influenced  the  soil  structure  of  the  area.  The  dominating 
geologic  features  of  the  county  are  the  uplifted 
mountainous  areas.  As  a  result  of  alpine  glaciation  in  the 
mountainous  areas,  a  considerable  amount  of  glacial  till 
was  deposited  in  Lincoln  County.  Also,  extensive 
drainage  from  the  mountains  has  resulted  in  the  filling  of 
many  of  the  major  stream  valleys  with  alluvial  gravels. 
The  soils  of  Lincoln  County  are  made  up  of  glacial  till, 
alluvium  and  the  alterations  of  these  materials  by 
climate  and  living  organisms. 

It  has  been  determined  that  the  soils  of  Lincoln  County 
fall  in  the  category  of  six  Great  Soil  Groups  as  outlined 
in  the  pedological  system  of  soil  classification.  These 
groups  include  Alluvial,  Chestnut,  Chernozem,  Solodized 
Solonetz,  Gray  Wooded  and  Brown  Podzolic  soils. 
Alluvial  soils  are  young  soils  found  along  streams  and 
valley  floors.  The  material  has  undergone  little  or  no 
modification  except  for  a  slight  accumulation  of  organic 
matter  in  the  surface.  These  soils  are  important  in  the 
production  of  grain  and  hay,  especially  in  irrigated  areas. 

The  Chestnut  and  Chernozem  soils  have  dark  friable 
surface  characteristics  with  clay  and  lime  layers  beneath. 
The  Chernozem  soils  are  generally  darker  than  the 
Chestnut  soils  as  they  are  developed  under  tall  and 
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mixed  grasses  at  sixteen  to  twenty  four  inches  of  annual 
precipitation.  The  Chestnut  soils  are  developed  under 
twelve  to  sixteen  inches  of  precipitation.  These  soils  are 
mainly  used  for  grain  and  hay  production  plus  natural 
range. 

A  few  small  areas  of  the  Chestnut  and  Brown  soils 
contain  Solodized  Solonetz  soils.  These  soils  have  thin 
platy  surface  soils  underlain  by  a  dark  layer  of  hard  clay 
which  is  usually  alkaline.  Spots  of  this  soil  within  areas 
of  Chestnut  or  Brown  soils  will  usually  produce  stunted 
plant  growth. 

Gray  Wooded  soils  and  Brown  Podzolic  soils  both  occur 
primarily  in  mountainous  regions.  Whereas  Gray  Wooded 
soils  are  found  where  the  mean  annual  precipitation  is 
twelve  to  twenty  five  inches,  the  Brown  Podzolic  soils 
occur  in  areas  with  twenty  five  to  fifty  inches  of 
precipitation  per  year.  Both  soils  are  used  most 
commonly  for  timber  production. 
SOIL  MAP 

The  Soil  Conservation  Service  of  the  U.  S.  Department 
of  Agriculture  has  prepared  a  general  soils  map  for 
Lincoln  County.  The  map  as  presented  by  them  is  shown 
on  Map  4.  In  developing  this  map,  the  Soil  Conservation 
Service  made  field  studies  and  observations  which 
resulted  in  the  discovery  of  seven  general  soil  areas.  Each 
general  soil  area,  as  a  rule,  contains  a  few  major  soils  and 
several  minor  soils.  Soils  within  an  area  may  differ 
greatly  in  short  distances  and  any  one  soil  may  occur  in 
more  than  one  area.  Thus,  the  general  soils  map  does  not 
show  the  kind  of  soil  at  any  particular  point  but  shows 
specific  patterns  of  soils. 


The  Soil  Conservation  Service  preliminary  draft 
descriptions  of  the  seven  soil  areas  shown  on  the  general 
soils  map  are  presented  in  the  following  paragraphs: 

1.  Grassland  Soils  on  Outwash  Terraces.  This  general 
soil  area  is  dominated  by  gently  sloping  to  sloping, 
shallow  and  moderately  deep  loamy  soils.  These  soils 
have  moderately  dark  colored,  gravelly  to  stony  loam, 
silt  loam  and  fine  sandy  loam  surfaces  and  are  underlain 
at  fifteen  to  thirty  inches  by  loose  very  gravelly  cobbly 
loamy  sand.  These  soils  usually  contain  calcium 
carbonates  within  thirty  inch  depths.  Minor  inclusions  of 
deep  loamy  soils  occur  on  glacial  till  knolls  and  in 
refilled  basins  and  channels. 

Elevation  ranges  from  2,400  to  2,600  feet.  Mean  annual 
precipitation  is  fourteen  to  eighteen  inches.  The  frost 
free  season  is  90  to  105  days. 

These  soils  are  used  mainly  for  range  and  pasture  with 
some  acreage  of  irrigated  hay,  pasture  and  small  grain  in 
localized  areas.  Many  areas  contain  enough  stone  in  the 
surface  to  create  problems  for  uses  other  than  range. 

2.  Grassland  Soils  on  Glacial  Till.  This  general  soil 
area  is  dominated  by  undulating  to  hilly,  deep  dark 
colored,  loamy  soils  with  various  amounts  and  sizes  of 
rounded  coarse  fragments  throughout  the  soil.  These 
soils  usually  contain  a  calcium  carbonate  horizon  at  less 
than  thirty  six  inch  depths  and  in  some  places  are 
calcareous  at  or  near  the  surface  on  the  steeper  slopes. 
Minor  inclusions  are  shallow  and  moderately  deep  soils 
over  very  gravelly  sandy  materials  along  with  a  few 
shallow  soils  underlain  by  hard  bedrock. 

Elevation  ranges  from  2,500  to  3,000  feet.  Mean  annual 
precipitation  is  15  to  19  inches.  The  frost  free  season  is 
90  to  105  days. 

These  soils  are  used  mainly  for  range,  hay  and  pasture. 
Some  of  the  smoother  areas  are  used  for  irrigated  hay 
and  pasture  where  water  is  available.  Some  areas  are 
suitable  only  for  range  because  of  stoniness  and 
steepness  of  slope. 

3.  Transitional  Grassland- Forested  Soils  on 
Glaciofluvial  Terraces.  This  general  soil  area  is 
dominated  by  gently  sloping  to  sloping,  deep  silt  loam, 
sandy  loam  and  loamy  sand  soils  with  light  colored  and 
moderately  dark  colored  surface  layers.  These  soils 


usually  contain  a  calcium  carbonate  horizon  at  less  than 
thirty  six  inch  depths  and  in  some  places  are  calcareous 
near  the  surface.  Minor  inclusions  are  shallow  and 
moderately  deep  loamy  soils  on  gravelly  and  cobbly 
outwash  materials  and  deep  stony  and  cobbly  loamy 
soils  on  glacial  till. 

Elevation  ranges  from  2,500  to  3,000  feet.  Mean  annual 
precipitation  is  15  to  19  inches.  The  frost  free  season  is 
90  to  105  days. 

These  soils  are  used  mainly  for  forest  products  and  range 
(includes  woodland  grazing)  although  a  few  areas  have 
been  converted  to  tame  pasture  and  hayland  of  which 
some  is  irrigated. 

4.  Forested  Soils  on  Outwash  Terraces.  This  general 
soil  is  dominated  by  gently  sloping  to  undulating, 
shallow  to  moderately  deep,  gravelly  and  cobbly  loam, 
silt  loam  and  fine  sandy  loam  soils  with  light  yellowish 
brown  colored  surfaces.  These  soils  are  underlain  by  very 
gravelly  and  cobbly  loamy  sand  materials  at  15  to  40 
inch  depths.  Free  calcium  carbonates  are  usually  absent 
in  these  soils  except  for  a  few  very  localized  small  areas. 

Minor  inclusions  of  deep  soils  do  occur  intermingled  on 
smooth  slopes  and  on  included  glacial  till. 

Elevation  ranges  from  1,800  to  2,300  feet.  Mean  annual 
precipitation  is  18  to  25  inches.  The  frost  free  season  is 
90  to  105  days. 

These  soils  are  used  mainly  for  forest  products  although 
a  few  areas  have  been  converted  to  dryland  and  irrigated 
hay  and  pasture.  Most  of  the  urbanization  around  Libby 
and  Troy  is  on  these  soils. 

5.  Forested  Soils  on  Glacial  Till  Deposits.  This 
general  soil  area  is  dominated  by  undulating  to  hilly, 
deep,  light  colored  and  light  yellowish  brown  loamy  soils 
containing  various  amounts  and  sizes  of  coarse  fragments 
throughout  the  soil.  Depth  to  calcium  carbonate 
horizons  or  calcareous  material  varies  from  less  than 
twenty  inches  in  some  areas  in  the  eastern  part  of  the 
county  to  greater  than  forty  inches  in  the  western  part. 

Inclusions  are  shallow  loamy  soils  on  low  terraces  of  the 
small  streams  and  deep  silty  and  loamy  soils,  some 
having  clay  subsoils,  on  glaciofluvial  and  glaciolacustrine 
terrace  remnants. 
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Elevation  ranges  from  1,800  to  4,500  feet.  Mean  annual 
precipitation  is  18  to  over  30  inches.  The  frost  free 
period  is  less  than  90  days. 

These  soils  are  used  nnainly  for  forest  products  and 
recreation,  although  sonne  areas  have  been  converted  to 
hay  and  pasture  on  the  smoother  slopes. 

6.  Forested  Soils  on  Glaciofluvial  Terraces.  This 
general  soil  is  dominated  by  undulating  to  hilly,  deep, 
silt  loam,  fine  sandy  loam  and  loamy  sand  soils  with 
light  yellowish  brown  and  light  colored  surfaces. 
Includes  areas  of  glaciolacustrine  deposits  some  of  which 
have  clay  subsoils  and  laminated  clay  and  silt  substrata. 
Some  areas  have  deep  glacial  till  soils  on  valley  edges  and 
shallow  outwash  soils  on  low  terraces  along  streams. 
Elevation  ranges  from  1,800  to  3,500  feet.  Mean  annual 
precipitation  is  18  to  30  inches.  The  frost  free  period  is 
60  to  105  days. 

These  soils  are  used  mainly  for  forest  products  although 
some  areas  have  been  converted  to  hay  and  pasture  of 
which  some  are  irrigated. 

7.  Forested  Soils  on  Steep  Bedrock  Mountains.  This 
general  soil  area  is  dominated  by  soils  shallow  to 
bedrock  and  deep  loamy  soils  containing  a  high  percent 
of  coarse  fragments  intermingled  on  steep  and  very  steep 
mountain  slopes.  Soils  developed  in  deep  glacial  till  and 
glaciofluvial  deposits  occur  in  the  narrow  valleys  and  as 
pockets.  Rock  outcrops  and  very  shallow  soils  dominate 
some  areas,  especially  at  higher  elevations  on  mountain 
divides  and  along  deeply  entrenched  drainageways.  Large 
areas,  especially  at  lower  elevations,  have  been  glaciated 
in  the  past  and  mantles  of  glacial  till  of  various  thickness 
occurs  throughout  the  area. 

Elevation  ranges  from  2,200  to  over  7,000  feet.  Mean 
annual  precipitation  is  20  to  over  50  inches.  The 
dominate  frost  free  period  is  less  than  60  days. 

These  soils  are  used  mainly  for  forest  products  and 
recreation.  Land  ownership  is  dominated  by  the  U.  S. 
Government  and  large  corporations. 

CONCLUSIONS 

The  soils  of  Lincoln  County  have  generally  been  easy  to 
deal  with  where  shallow  domestic  water  wells  and 
individual  sewage  drain  fields  have  been  constructed. 


The  large  amounts  of  alluvial  gravels  deposited  in  the 
major  stream  drainages  account  for  both  the  abundance 
of  ground  water  and  the  rapid  percolation  rates. 

Construction  of  water  and  sewer  systems  in  the  various 
soils  of  Lincoln  County  has  not  been  found  to  be 
difficult.  Pipeline  trench  digging  in  the  sands  and  clays  is 
extremely  easy  while  the  coarse  stream  gravels  slow 
operations  somewhat.  Some  bedrock  has  been 
encountered  at  normal  water  and  sewer  line  installation 
depths. 

Source:     1.  U.   S.    Department  of  Agriculture,  Soil 
Conservation  Service,  Poison,  Montana. 
2.  "Water  Resources  Survey"  Flathead  and 
Lincoln    Counties,    Montana,  Montana 
Water     Resources     Board,  1965. 


TABLE  8 
Chemical  Analysis  of  Municipal  Water  Supplies 
(All  Figures  in  Milligrams  per  Liter)* 


City  or  Town 

Eureka 

Eureka 

Fortine 

Libby 

Troy 

Troy 

Source 

Sinclair 

Well 

Deep 

Flower 

O'Brien 

Well 

Creek 

Creek 

Creek 

Creek 

Date 

9/60 

9/61 

10/61 

10/62 

9/60 

9/60 

Total  Solids 

180 

330 

160 

80 

60 

Hardness 

208 

330 

160 

61 

125 

73 

Ca 

45 

59 

0 

24 

25 

20 

Mg 

23 

44 

17 

0 

15 

6 

CO3 

6 

0 

0 

0 

0 

0 

HCO3 

201 

336 

153 

92 

110 

79 

CI 

2 

11 

5 

3 

0 

SO4 

4 

57 

2 

4 

4 

10 

IMa  +  K 

0 

0 

12 

0 

2 

Fe 

0.1 

0 

0.1 

0.16' 

0.1 

0.1 

F 

0 

0 

0 

0 

0 

0 

NO3 

0.6 

6.1 

0.2 

0.2 

0 

0 

Pb 

0 

0 

0 

0 

Cu 

0 

0.4 

0 

0 

AS2O3 

0 

0 

0 

0 

*  See  Appendix  I  Table  A  for  accepted  water  quality  standards 
Source:  State  Department  of  Health,  Helena,  Montana 
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COMMUNITY  WATER   SYSTEM  FACILITIES 


GENERAL 

This  comprehensive  report  covers  the  overall  problems, 
existing  or  projected,  for  Lincoln  County,  Montana.  The 
volume  of  data  processed  and  evaluated  and  the  intent 
of  the  report  do  not  allow  the  detailed  analysis  of  any 
one  system. 

The  intent  of  this  report  is  to  point  out  the  general 
needs  of  each  community  with  the  objective  that  each 
community  may  in  the  future  be  provided  with  a  safe 
and  adequate  water  system.  The  general  solutions  to 
overall  problems  suggested  in  this  report  may  have  to  be 
modified  when  detailed  studies  are  made.  These 
modifications  may  be  in  exact  size  of  parts  of  a  system 
or  in  some  detailed  design  variation  but  will  not  detract 
from  the  overall  value  of  the  general  information 
presented. 

There  are  basically  three  demands  on  community  water 
systems:  water  for  domestic  purposes,  water  for  fire 
fighting  and  water  for  industrial  needs.  The  demand  for 
industrial  water  supply  has  not  been  extensive  in 
Montana  and  should  not  control  the  design  of  most 
community  systems.  Where  economic  projections 
indicate  industrial  development,  the  anticipated  demand 
on  domestic  water  systems  is  considered.  Sufficient 
water  for  fire  fighting  must  be  considered;  however, 
economic  feasibility  will  usually  control  the  extent  of 
such  facilities.  In  most  small  communities,  a  system 
whose  capacity  would  give  high  ratings  for  fire 
protection  would  require  a  system  considerably  larger 
than  necessary  for  domestic  purposes  and  one  that  the 
community  might  be  unable  to  finance.  The  approach  in 
such  cases  has  been  to  propose  a  system  suitable  for 
present  domestic  needs.  These  basic  facilities  can  then  be 
expanded  for  more  complete  service  and  for  higher 
ratings  as  it  becomes  economically  feasible. 

The  domestic  use  of  water  has  increased  greatly  in  recent 
years.  This  is  partially  due  to  improved  economic 
conditions  making  it  possible  for  families  to  acquire  such 
water  consuming  appliances  as  dishwashers,  disposals, 
and  automatic  washing  machines.  Water  usage  for 
beautifying  property  has  also  increased  since  the  people 


have  more  leisure  time.  The  most  essential  condition  is 
adequate,  safe  and  potable  water  for  domestic  purposes 
and  this  has  been  the  primary  consideration  in  this 
study.  See  Appendix  1 1  for  further  comments  on  analysis 
criteria. 

BASIC  CONSIDERATIONS 

Communities  studied  in  this  comprehensive  plan  were 
those  with  a  minimum  of  five  potential  users  and  a 
maximum  population  of  5,500.  Each  community,  within 
this  category,  was  visited  at  least  once.  During  these 
visits,  the  type  of  water  facilities  available  was  examined, 
and  an  evaluation  of  the  facilities  was  made  from  the 
standpoint  of  fulfilling  the  needs  of  the  residents. 

The  existing  systems  were  found  to  be  quite  varied  in 
their  operation,  condition  and  suitability  for  serving  the 
needs  of  the  users.  The  situation  in  each  community  was 
evaluated  separately;  however,  some  general 
classification  of  the  various  systems  was  possible.  These 
are  described  briefly  in  the  following  paragraphs  so  that 
the  general  philosophy  of  the  analysis  can  be  shown. 

1.  In  some  communities,  the  homes  are  quite 
widespread  and  few  in  number.  Good  water  in  adequate 
quantities  can  be  found  at  reasonable  depths.  For  such 
situations,  private  wells  will  provide  a  safe  and  suitable 
water  system. 

2.  Many  communities  have  had  access  to  good  water 
from  private  wells  for  many  years.  In  some  of  these 
communities,  population  is  increasing  and  the  area  is 
becoming  more  densely  settled.  As  a  result,  wells  tested 
for  bacteriological  quality  occasionally  indicate  there  is 
pollution  present.  When  this  occurs,  it  is  usually  the 
beginning  of  a  problem  which  will  continue  to  worsen. 
Increasing  population  and  a  higher  potential  for 
contamination  indicate  the  need  for  a  safe  community 
water  facility.  The  system  should  be  one  which  will  serve 
the  domestic  needs  of  the  residents  now  with  provisions 
for  improvements  and  expansion  as  needed. 

3.  Many  communities  have  enjoyed  a  central  water 
system    for    years    but    have    not    made  annual 


31 


improvements  and  replacements.  This  has  resulted  in 
overloaded  and  antiquated  systems.  Suggestions  for 
immediate  improvements  which  will  fit  into  an  overall 
replacement  program  are  included  in  this  report. 

4.  Some  communities,  which  have  experienced  a 
steady  population  growth,  are  finding  that  their  water 
systems  are  inadequate  for  present  demands  and  will 
require  enlargement.  Population  projections  and 
economic  trends  are  used  to  determine  the  need  for 
improvements  and  also  to  justify  the  type  and  extent  of 
proposed  improvements. 

LINCOLN  COUNTY 

The  estimated  1970  population  of  Lincoln  County  is 
17,400  people.  Approximately  8,030,  or  46  percent  of 
these  people,  are  presently  served  by  a  central  water 
system  and  the  remainder  are  served  by  such  private 
facilities  as  wells  and  springs.  If  the  schedule  of  proposed 
improvements  outlined  in  this  report  is  followed,  about 
11,070,  or  62  percent  of  the  estimated  population,  will 
have  access  to  central  water  systems  by  1975.  It  is 
expected  that  the  remaining  38  percent  will  live  in 
outlying  areas  and  the  homes  will  not  be  close  enough 
together  to  make  central  systems  feasible. 

LIBBY 

Existing  System  The  1970  population  for  Libby  and 
the  adjacent  areas  of  West  Libby,  South  Libby  and 
White  Haven  is  8,320.  This  figure  will  decrease  by  about 
2,000  when  the  Libby  Dam  construction  is  completed. 
The  area  is  then  expected  to  grow  steadily  through  the 
remainder  of  the  planning  period.  The  area  presently 
served  by  the  community  water  system  is  shown  on  Map 
5.  The  estimated  number  of  persons  in  this  area  is  5,500. 

The  system  is  owned  and  operated  by  the  Pacific  Power 
and  Light  Company.  Water  supply  is  obtained  from  an 
eighty  six  million  gallon  reservoir  on  Flower  Creek, 
about  four  miles  south  of  the  city.  A  twenty  inch 
transmission  line  carries  water  from  the  reservoir  to  the 
distribution  system  entirely  by  gravity.  No  storage  tanks 
are  provided  within  the  distribution  system.  It  is 
estimated  that  3.6  million  gallons  per  day  are  available 
for  consumption,  and  water  usage  is  about  1.6  million 
gallons  per  day.  This  leaves  a  considerable  reserve  for 
expansion  and  increased  usage. 
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Improvements    Next    Five    to    Ten    Years.  The 

population  of  Libby  and  the  adjacent  community  is 
expected  to  reach  7,990  by  1975. 

Improvements  to  the  existing  system  are  not  believed  to 
be  necessary;  however,  expansion  of  the  distribution 
system  should  take  place.  Expansion  of  the  service  area 
as  shown  on  Maps  5,  6  and  7  would  result  in  improved 
facilities  for  approximately  2,440  residents.  New  supply 
lines  to  several  of  these  areas  are  also  shown.  Ownerships 
of  these  lines  and  the  distribution  system  they  supply  is 
not  a  consideration  in  this  report.  The  fact  that  an 
adequate  supply  of  water  is  available  to  serve  these  areas 
has  been  the  consideration.  It  would  be  possible  to 
develop  wells  and  construct  completely  separate  systems 
as  well.  Both  approaches  are  possible.  Well  depth  would 
be  around  250  to  300  feet.  Storage  facilities  are 
considered  to  be  necessary  with  either  approach,  since 
with  expansion  of  the  existing  system,  considerable 
problems  with  regulation  of  flow  would  be  anticipated. 

Improvements  By  1990.  By  1990,  the  area  is 
expected  to  have  a  population  of  11,425.  The  present 
system,  together  with  the  supply  lines  proposed  during 
the  five  to  ten  year  period,  would  provide  a  system 
which  could  be  expanded  to  serve  the  1990  population. 
The  addition  of  distribution  piping  is  the  only 
improvement  anticipated  during  this  period. 

EUREKA 

Existing  System.  The  community  is  expected  to  show 
moderate  population  increase  throughout  the  planning 
period.  The  estimated  1970  population  is  1,885.  The 
population  is  expected  to  decrease  to  about  1,500  when 
the  Libby  Dam  project  is  completed.  A  municipal  water 
system  is  presently  in  existence;  however,  extensive 
renovation  is  needed  before  it  can  be  considered 
adequate.  The  estimated  number  of  persons  presently 
served  is  1,330.  An  advanced  planning  study  has  been 
completed  by  a  private  engineering  firm  and  many  of 
their  proposals  are  mentioned  herein. 
The  water  supply  presently  comes  from  two  sources.  St. 
Clair  Creek  yields  a  varying  amount  which  is  generally 
considered  to  be  500  gallons  per  minute  (GPM).  A  well 
is  presently  drawing  water  from  the  Tobacco  River 
gravels.  Its  capacity  is  350  GPM.  The  present  supply  is 
not  adequate  to  handle  peak  periods.  Storage  consists  of 


a  75,000  gallon  concrete  storage  tank  situated  on  a  hill 
just  south  of  town.  This  tank  is  in  very  poor  condition 
and  is  not  large  enough. 

Improvements  Next  Five  to  Ten  Years.  The  estimated 
1975  population  is  1,575.  The  existing  system  is  not 
adequate  for  present  needs  and  the  anticipated 
population  increase  indicates  a  worsening  situation. 

Within  the  very  near  future,  additional  water  supply 
must  be  developed.  A  study,  by  a  consulting  engineering 
company,  has  been  made  and  the  results  show  that  an 
additional  water  source  capable  of  producing  800  gallons 
per  minute  will  be  required.  This  supply  will  result  in 
good  fire  ratings  and  an  adequate  amount  for  domestic 
use.  This  additional  supply  can  be  obtained  by 
constructing  an  infiltration  gallery  in  the  Tobacco  River 
gravels.  This  source  is  considered  to  be  the  most  suitable 
on  the  basis  of  quality,  quantity,  and  economy.  The 
present  storage  facility  should  be  replaced  with  a 
500,000  gallon  storage  tank  constructed  in  the  location 
of  the  present  tank.  This  will  result  in  a  very  adequate 
amount  of  storage  for  fire  protection  and  domestic  use. 
Several  improvements  to  the  distribution  system  are 
necessary  to  increase  flows  to  certain  areas  of  town. 
Some  of  these  are  shown  on  Map  8.  These  improvements 
would  result  in  water  service  being  available  to  1,575 
persons. 

Improvements  By  1990.  The  population  is  expected 
to  reach  1,830  oy  1990.  The  increased  demand  on  the 
system  will  not  be  appreciable.  Improvements  made 
during  the  five  to  ten  year  period  will  sufficiently 
improve  the  facilities  to  handle  anticipated  demands 
through  1990.  Some  expansion  of  service  area  may  be 
necessary  as  new  areas  develop,  but  this  will  require  only 
expansion  of  distribution  piping.  The  pipeline  supplying 
water  from  St.  Clair  Creek  is  old  wood  pipe  and 
presently  requires  periodic  maintenance.  By  1990,  it  is 
anticipated  that  the  pipe  will  have  deteriorated  to  the 
point  where  replacement  may  be  required.  The 
suitability  of  this  source  is  questionable  from  the 
standpoint  of  quality  of  water.  The  feasibility  of 
continuing  this  water  source  is  also  questionable. 
Replacement  of  the  supply  line  and  construction  of  a 
water  treatment  facility  would  result  in  a  suitable 


source.  The  source  could  also  be  completely  replaced  by 
developing  additional  supply  from  the  Tobacco  River 
gravels. 
TROY 

Existing  System.  The  estimated  1970  population  is 
1,205.  Presently  all  of  the  residents  have  access  to  a 
community  water  system  which  adequately  serves  their 
needs.  The  community  is  expected  to  have  steady 
population  growth  throughout  the  planning  period. 

The  supply  of  water  is  obtained  from  O'Brien  Creek  and 
from  a  well  within  the  system.  The  combined  capacity 
of  these  sources  is  1,200  gallons  per  minute  and  is 
adequate  for  their  needs  during  the  planning  period. 
Storage  facilities  consist  of  a  125,000  gallon  tank  just 
south  of  the  city.  The  supply  line  from  O'Brien  Creek  is 
a  ten  inch  wood  line.  All  other  lines  are  wrapped  steel 
and  are  in  good  condition. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  1,280.  This  increase  will 
not  result  in  excessive  demand  on  the  system.  The 
present  125,000  gallon  storage  facility  is  not  considered 
to  be  large  enough;  however,  the  system  presently 
functions  satisfactorily  since  high  well  yield  is  available. 
An  additional  125,000  gallon  tank  should  be 
constructed  for  increased  reserve  during  peak  demand 
periods  and  increased  fire  protection.  The  wooden 
supply  line  from  O'Brien  Creek  is  being  replaced  as 
trouble  spots  become  apparent.  This  replacement  should 
continue  unless  new  supply  is  developed  in  town.  An 
additional  well  could  be  developed  and  would  be  an 
alternative  to  replacing  the  supply  line. 

Improvements  By  1990.  The  estimated  1990 
population  is  1,585.  The  wood  supply  line  to  O'Brien 
Creek  will  have  to  be  completely  replaced  by  this  time 
or  a  new  well  developed  to  replace  this  source  of  supply. 
The  increased  population  will  require  some  expansion  of 
the  distribution  system. 

FORTINE 

Existing  System.  The  1970  population  is  estimated  to 
be  1 10.  A  privately  owned  and  operated  water  system  is 
presently  available  to  the  residents.  This  system  is  in 
very  poor  condition  and  is  not  considered  to  be  safe  for 
domestic  use.  It  consists  of  old  deteriorated  wood  pipe 
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which  must  be  replaced.  Twigs,  leaves  and  other  debris 
are  carried  through  the  pipes  and  into  the  homes.  The 
intake  facilities  and  supply  line  do  not  meet  present  day 
standards. 

Improvements    Next    Five    to    Ten    Years.  The 

population  is  expected  to  increase  slightly  through  1990. 
By  1975,  the  population  will  have  reached  about  125. 
Construction  of  a  safe  and  adequate  community  water 
system  is  feasible  for  this  community  and  very  much 
needed.  This  improvement  should  be  completed  during 
this  period. 

Good  water  is  available  if  properly  developed  and 
distributed  throughout  the  community.  The  water 
supply  could  be  obtained  by  drilling  a  well  near  the 
town.  An  alternate  source  would  be  Deep  Creek, 
whereby,  a  complete  gravity  system  could  be  developed. 
Economic  considerations  would  be  the  basis  for  the 
choice. 

Improvements  By  1990.  The  population  is  expected 
to  increase  to  150  by  1990.  A  system  designed  to 
adequately  serve  the  present  needs  would  be  sufficient 
throughout  the  planning  period.  Possible  expansion  of 
the  distribution  system  would  be  the  only  forseeable 
improvement  necessary. 
STRYKER 

Existing  System.  The  estimated  1970  population  is 
twenty.  The  population  is  expected  to  remain  steady 
throughout  the  planning  period.  Most  residents  of 
Stryker  obtain  their  water  supply  from  an  old  supply 
line  constructed  by  the  Great  Northern  Railroad.  This 
line  has  been  abandoned  by  the  railroad  and  has  been 


tapped  into  for  domestic  use.  The  quality  of  this  water  is 
good;  however,  the  system  is  only  maintained  to  the 
extent  that  service  is  not  interrupted.  Those  residents 
not  having  access  to  this  supply  line  have  drilled  private 
wells. 

Improvements  By  1990.  The  population  is  not 
expected  to  increase  appreciably  throughout  the 
planning  period.  The  use  of  private  wells  or  the  water 
available  from  the  railroad  supply  line  will  adequately 
serve  the  needs  of  the  residents.  The  railroad  supply  line 
is  old  and  those  persons  using  it  may  find  that 
maintenance  costs  will  become  prohibitive.  At  such 
time,  new  wells  will  be  required. 

TREGO 

Existing  System.  The  1970  population  is  estimated  to 
be  seventy  five.  This  will  decrease  to  fifty  when  the  new 
railroad  tunnel  is  completed  and  will  remain  at  this 
figure  throughout  the  planning  period.  The  residents 
receive  their  water  supply  from  private  wells  and 
developed  springs.  The  water  is  of  a  very  good  quality 
and  adequate  quantities  are  readily  obtainable.  Some 
wells  are  very  shallow  with  possible  contamination  a 
factor.  Adequate  safe  water  is  also  obtainable  at  depths 
of  around  150  feet. 

Improvements  By  1990.  The  homes  are  presently 
located  over  a  rather  large  area  and  any  pipeline  system 
would  result  in  a  high  initial  cost.  Since  private  wells  do 
afford  an  excellent  supply  of  water,  it  is  felt  that  a 
central  water  system  is  not  feasible  at  this  time  or  at  any 
time  during  the  planning  period. 


COMMUNITY  SEWER  SYSTEM  FACILITIES 


GENERAL 

Each  use  of  water  adds  some  material  or  alters  some 
characteristic  enpugh  to  change  the  original  quality  of 
the  water  and  often  to  pollute  it.  The  transportation  and 
dilution  of  municipal,  industrial  and  agricultural  wastes 
is  an  important  and  necessary  use  of  water,  therefore, 
special  emphasis  is  placed  on  the  control  of  water 
pollution  from  these  sources.  Some  of  these  wastes  can 
be  carried  in  limited  amounts  without  damage  to  the 
resource.  Some  wastes,  if  discharged  into  watercourses, 
can  make  their  way  into  underground  aquifers  and 


pollute  the  ground  water  so  that  it  is  unsuitable  for 
further  use. 

Pollution,  by  definition  and  interpretation,  is  a  matter  of 
degree.  Since  it  is  inevitable  that  the  quality  of  water 
will  be  altered  with  each  use,  it  is  of  critical  importance 
to  control  the  degree  and  extent  of  pollution.  Methods 
of  control  vary  with  the  type  and  degree  of  pollution. 
It  is  public  policy,  established  by  the  state  legislature,  to 
maintain  reasonable  standards  of  purity  for  the  waters  of 
the  state.  These  standards  are  to  be  consistent  with  the 
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use  of  these  waters  and  including  their  use  in  carrying 
away  the  water  borne  waste  products  of  society.  The 
current  Federal  Water  Pollution  Control  Act,  in 
reference  to  pollution  abatement,  gives  the  states 
discretion  in  assessing  the  physical  and  economic 
feasibility  of  complying  with  water  quality  standards. 
The  "Water  Quality  Criteria",  "Water  Use 
Classifications"  and  "Policy  Statements"  of  the  Montana 
Water  Pollution  Control  Council,  for  streams  and  rivers 
in  Montana,  have  been  included  in  Appendix  I. 

Sewage  may  be  derived  from  three  broad  categories. 
These  are  domestic  or  municipal  waste,  industrial  waste 
and  animal  or  agricultural  waste.  Animal  wastes  are 
usually  not  involved  in  community  sewage  facilities; 
however,  they  do  constitute  a  potential  source  of 
pollution  and  are  mentioned  for  that  reason.  It  is 
realized  that  they  must  be  controlled  and  prevented 
from  entering  streams  or  other  potential  water  supplies. 

Industrial  activity  throughout  Montana  has  been  limited, 
although,  the  need  for  control  and  treatment  of 
industrial  wastes  is  very  apparent.  Industrial  wastes  vary 
in  quantity  and  composition  as  greatly  as  the  products 
and  processes  which  generate  them.  They  include  toxic 
chemicals,  solids  carried  in  suspension,  brines,  strong 
acids  and  alkalies,  oils,  dyes,  floating  solids  and  the  heat 
generated  by  industrial  processes.  Industrial  wastes  are 
not  found  to  be  a  major  factor  in  the  design  of  most 
community  sewage  facilities.  Where  economic 
projections  indicate  industrial  development,  the 
relationship  to  loading  on  domestic  sewer  systems  is 
considered.  Domestic  sewage  is  the  primary 
consideration  in  this  study  and  has  been  the  basis  for 
design  and  analysis.  Where  particular  systems  are 
subjected  to  loading  from  industrial  sources,  a  more 
detailed  study  will  be  necessary.  Situations  of  this  type 
are  considered  to  be  few  and  the  general  approaches 
outlined  in  "Analysis  Criteria"  in  Appendix  III,  will 
suffice  in  practically  all  cases. 

BASIC  CONSIDERATIONS 

There  are,  generally,  three  main  methods  of  sewage 
disposal.  These  are  septic  tanks,  mechanical  sewage 
treatment  plants  and  wastewater  stabilization  ponds. 


Local  soil  conditions,  availability  of  land  and  density  of 
population  are  the  basic  factors  which  govern  the 
selection  of  a  particular  method. 

Many  of  the  smaller  communities  have  relied  on 
individual  septic  tanks  and  cesspools  for  each  home  to 
handle  sewage  disposal.  Septic  tanks  are  suitable  if  the 
population  density  is  low  and  if  the  systems  are  properly 
designed  and  maintained.  Overflow  from  these  tanks 
must  drain  into  the  soil  and,  depending  on  local  soil 
conditions,  may  or  may  not  create  a  problem.  There  is  a 
limit  to  the  amount  of  water  that  even  loose  granular 
soil  can  absorb.  Density  of  population  and  the  length  of 
time  the  effluent  has  been  entering  the  soil  are  factors 
which  indicate  whether  septic  tanks  can  be  suitably  used 
for  sewage  disposal. 

Community  sewage  collections  and  disposal  systems  are 
much  more  desirable  when  economically  feasible.  They 
eliminate  the  individual  worry  associated  with  private 
septic  tanks.  The  danger  of  well  contaminations  or 
saturation  of  the  soil  is  also  removed.  It  is  only  when 
homes  are  spread  over  a  large  area  that  community 
sewage  facilities  cannot  more  economically  serve  a 
communities  needs. 

The  type  of  sewage  disposal  facilities  to  be  used  can 
generally  be  determined  on  the  basis  of  economic 
factors.  Mechanical  treatment  plants  provide  an 
excellent  means  of  sewage  disposal;  however,  the  initial 
cost,  maintenance  cost  and  power  cost  is  usually  high. 
Waste  water  stabilization  ponds  are  an  excellent  method 
of  sewage  disposal  and  usually  are  the  most  economical. 

The  Montana  Water  Pollution  Control  Council  has 
established  the  criteria  that  treatment  of  domestic  and 
industrial  waste  shall  be  secondary  treatment  or  its 
equivalent.  For  domestic  sewage,  mechanical  treatment 
plants  and  properly  designed  and  operated  waste  water 
stabilization  ponds  meet  these  requirements. 

A  schedule  has  been  established  by  the  State 
Department  of  Health  whereby  most  communities  in  the 
state  have  been  given  a  target  date  for  completion  of 
secondary  treatment  facilities.  This  date  has  been 
included  for  each  of  the  towns  where  applicable. 
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LINCOLN  COUNTY 

Approximately  4,700  people,  or  twenty  seven  percent  of 
the  Lincoln  County  population,  are  presently  served  by 
comnnunity  sewage  facilities.  The  proposed  expansion 
program  outlined  in  this  report  would  result  in  about 
14,750  people,  or  seventy  percent  of  the  estimated  1990 
population,  having  access  to  community  facilities.  The 
remaining  thirty  percent  will  live  in  outlying  areas  and 
the  homes  will  not  be  close  enough  together  to  make 
community  systems  feasible. 

LIBBY 

Existing  System.  At  the  present  time  it  is  estimated 
that  3,500  people  have  access  to  the  Libby  Community 
Sewer  facility.  The  collection  system  adequately  serves 
their  needs.  The  trunk  line,  from  the  main  part  of  town, 
is  a  twenty  four  inch  diameter  pipe  which  would  handle 
a  population  of  about  10,800.  Another  trunk  line, 
eighteen  inches  in  diameter,  serves  West  Libby.  This  line 
could  serve  about  6,220  people.  Primary  sewage  disposal 
is  available  by  means  of  a  mechanical  treatment  plant. 
The  rated  capacity  of  this  plant  is  one  million  gallons  per 
day.  It  is  expected  that  this  facility  could  serve  a 
population  of  about  10,000  persons.  These  facilities  are 
considered  to  be  in  good  condition  and  adequately  serve 
the  present  users.  Considerable  capacity  is  available  for 
additional  population.  The  collection  system  is  shown 
on  Map  12. 

Improvements    Next    Five    to    Ten    Years.  The 

population  of  Libby  and  environs  is  expected  to  reach 
7,990  by  1975.  Much  of  this  population  will  be  outside 
the  city  limits  but  within  the  potential  service  area.  The 
collector  lines  could  be  expanded  to  take  in  all  the 
service  area,  as  shown  on  Maps  12,  13  and  14.  The 
present  treatment  plant  has  adequate  capacity  for  this 
increased  load.  An  alternate  approach,  using  separate 
systems,  is  also  shown  for  South  Libby  and  White 
Haven.  The  city  has  been  notified  that  secondary  sewage 
treatment  facilities  must  be  provided  by  1977. 

Improvements  by  1990.  The  population  of  Libby  and 
Environs  is  expected  to  reach  11,425  by  1990.  South 
Libby  and  White  Haven  will  have  a  combined  population 
of  2,675.  West  Libby  will  have  about  3,250  residents.  If 
this  entire  population  is  served  by  one  sewage  system,  as 


is  proposed,  some  expansion  of  the  sewage  treatment 
plant  may  be  required  by  1990.  Th  present  facility  has 
a  capacity  to  serve  around  10,000  people.  This  possible 
overloading  is  not  expected  to  occur  until  near  the  end 
of  the  planning  period  and  there  is  ample  time  to  study 
and  plan  for  this  enlargement.  If  South  Libby  and  White 
Haven  construct  a  separate  system,  the  overloading  is 
not  expected  to  occur  at  all.  The  trunk  line  from  the 
main  part  of  town  will  have  to  carry  the  additional  flows 
from  South  Libby  and  White  Haven.  This  line  may  also 
become  overloaded  by  1990  if  the  population  projection 
becomes  a  reality.  Again  this  overloading  would  not 
occur  if  the  separate  systems  are  developed.  The 
eighteen  inch  trunk  line  from  West  Libby  will  be 
adequate  to  serve  the  3,250  persons  who  are  expected  to 
reside  in  this  area  by  1990. 

EUREKA 

Existing  System.  The  present  population  is  estimated 
to  be  1,885  which  includes  many  temporary  workers 
employed  in  the  Libby  Dam  Project.  Approximately 
1,200  are  presently  served  by  the  sewage  collection 
system.  The  system  has  adequate  capacity  to  handle  the 
present  sewage  flows.  A  primary  sewage  treatment  plant 
is  in  operation.  The  capacity  of  the  facility  is  130,000 
gallons  per  day  which  is  adequate  for  a  population  of 
about  1,300  persons.  The  collection  system  is  in 
generally  good  condition;  however,  some  lines  allow 
solid  materials  to  settle  out  in  low  sections  which 
eventually  causes  restricted  flow  and  plugging.  These 
areas  cause  continual  maintenance  problems  and  will 
have  to  be  replaced  eventually. 

Improvements  Next  Five  to  Ten  Years.  By  1975,  the 
population  will  decrease  to  about  1,575  because  of 
Libby  Dam  construction  workers  leaving.  The  present 
sewage  collection  system  will  have  to  be  expanded  to 
take  in  new  service  areas  as  shown  on  Map  15.  The 
sewage  treatment  plant  will  be  operating  beyond  its 
rated  capacity  which  will  result  in  poor  treatment 
characteristics.  The  community  must  also  provide 
secondary  sewage  treatment  in  the  near  future,  although, 
a  compliance  date  has  not  been  set.  The  planning  of 
these  improvements  should  begin  during  this  period. 


36 


Improvements  By  1990.  The  population  is  expected 
to  reach  1,830  by  1990.  This  will  result  in  substantial 
overloading  of  the  treatment  facilities.  Also,  the 
collection  system  will  require  expansion  to  serve  new 
areas.  Renovation  of  the  sewage  treatment  plant  and  the 
addition  of  secondary  treatment  will  be  necessary  during 
this  period. 

TROY 

Existing  System.  The  present  population  of  Troy  is 
estimated  to  be  1,205.  Private  septic  tanks  and  cesspools 
presently  are  the  only  sewage  treatment  and  many 
residents  are  finding  that  their  septic  tanks  are  not 
handling  the  sewage  treatment  properly.  The  soil  is 
becoming  saturated  and  in  some  areas  there  is  just  not 
sufficient  area  to  place  new  drain  fields.  Contamination 
and  pollution  are  not  apparent;  however,  the 
inconvenience  of  these  systems  is  apparent.  In  some 
areas  of  the  town,  the  private  tanks  function  very  well 
since  a  gravelly  soil  exists. 

Improvements  Next  Five  to  Ten  Years.  By  1975,  the 
population  is  expected  to  reach  1,280.  The  present 
problem  with  private  septic  tanks  is  expected  to  worsen. 
The  population  and  population  density  is  sufficient  to 
justify  the  construction  of  a  community  sewage  system 
at  the  present  time.  During  this  period,  the  advanced 
planning  studies  should  begin  and  cost  estimates 
obtained  in  order  that  the  improvements  can  be 
scheduled  before  a  serious  health  problem  arises. 

Improvements  By  1990.  The  1990  population  is 
expected  to  be  1,585.  During  this  period,  the  sewage 
collection  and  disposal  facilities  should  be  constructed. 
Mechanical  sewage  treatment  is  proposed  since  it  appears 
that  sufficient  land  for  a  wastewater  stabilization  pond 
area  is  not  readily  obtainable.  This  treatment  plant  must 
provide  secondary  treatment.  It  is  not  expected  that  any 
unusual  problems  would  be  encountered  during  the 
construction  of  this  system. 


FORTINE 

Existing  System.  The  present  population  is  about  1 10 
and  is  expected  to  increase  gradually  throughout  the 
planning  period.  Sewage  disposal  is  presently  handled  by 
means  of  private  septic  tanks  and  cesspools.  The  soil 
types  are  quite  varied  in  the  area,  however,  good  drain 
fields  can  usually  be  developed  in  sand  or  gravel  pockets. 
The  present  systems  reportedly  function  satisfactorily. 

Improvements  Next  Five  to  Ten  Years.  The 
population  is  expected  to  reach  125  by  1975. 
IVlaintenance  of  the  present  septic  tanks  appears  to  be 
the  most  feasible  approach  to  sewage  disposal  during  this 
period. 

Improvements  By  1990.  The  population  is  predicted 
to  reach  150  by  1990.  A  community  sewage  facility 
could  feasibly  be  constructed;  the  need  for  which  will 
increase,  and  it  is  anticipated  that  the  project  will 
become  a  necessity  by  1990.  The  system  would  not 
involve  any  unusual  problems  in  construction. 
STRYKER 

Existing  System.  The  present  population  is  about 
twenty.  Private  septic  tanks  and  cesspools  are  used  for 
sewage  disposal  and  the  systems  function  satisfactorily. 
The  soil  consists  of  sands  and  gravels  which  readily 
accept  sewage  effluents. 

Improvements  By  1990.  The  population  is  expected 
to  remain  steady  throughout  the  planning  period  and  the 
present  use  of  septic  tanks  is  considered  to  be  adequate 
throughout  this  period. 
TREGO 

Existing  System.  The  present  population  is  about 
seventy  five.  This  will  decrease  to  fifty  when  Libby  Dam 
is  completed.  Private  septic  tanks  and  cesspools, 
presently  used  for  sewage  disposal,  adequately  serve  the 
existing  needs. 

Improvements  By  1990.  The  population  is  expected 
to  remain  steady  throughout  the  planning  period  and  the 
present  use  of  septic  tanks  is  considered  to  be  adequate. 


37 


TABLE  OF  CONTENTS 


INTRODUCTION 

CONCLUSIONS,  RECOMMEND  A  TIONS  AND 
PRIORITIES  

Conclusions 

R  ecomm  end  a  dons 

Priorities 

THE  LAND  

General  Characteristics 

Land  Ownership  and  Land  Use 

Natural  Resources 

Soils 

Water 

THE  PEOPLE  

Population 
Housing 

THE  ECONOMY   

Labor 
Agriculture 

THE  GOVERNMENT  

THE  WA  TER  RESOURCES   

General 

Surface-  Water  Resources 
Water  Use  Classifications 
Ground-  Water  Resources 

THE  SOILS  

General 
Soil  Map 
Conclusions 

COMMUNITY  WATER  SYSTEM  FACILITIES 


43 


45 


48 


53 


57 
51 


63 


65 


General 

Charlo 

Elmo 

Basic  Considerations  Swan  Lake 

Ferndale 

Lake  County 

Rollins 

Lake  Mary  Ronan 

Poison 

Ravalli 

Proctor 

Ronan 

Arlee 

Round  Butte 

St.  Ignatius 

Big  Arm 

Pablo 

Dayton 

COMMUNITY  SEWER  SYSTEM  FACILITIES  .  .  .  71 

General  Charlo  Dayton 

Basic  Considerations  Swan  Lake  Elmo 

Lake  County  Rollins  Ferndale 

Poison  Ravalli         Lake  Mary  Ronan 

Ronan  Arlee  Proctor 

St.  Ignatius  Big  Arm        Round  Butte 

Pablo 

LIST  OF  CHARTS 

CHART 

1.  Land  Ownership  47 

2.  Land  Use  47 

3.  Comparative  Population  Trends  50 

4.  Population  Gain  57 

5.  Population  By  Sex  51 

6.  Housing  Classification  52 

7.  Housing  Tenure   52 

8.  Housing  Condition  -52 

9.  Water  And  Sewer   53 

10.  Employment  Change  By  Major  Industry  Group  56 

11.  Number  of  Farms   55 

12.  Farms  By  Size  56 

13.  Number  of  Farms  By  Value  of  Farm  Products 
Sold  -56 


LIST  OF  TABLES 

TABLE 

1.  Urban-Rural  Population  Changes   51 

2.  Age  and  Sex  Composition  52 

3.  Population  Forecast  For  Towns  and  Communities  52 

4.  Percent  of  Total  Employment  By  Industry  Group 

Lake  County,  Montana  And  United  States  55 

5.  Financial  Status  Of  County  Government  And 

Incorporated  Cities  5  7 

6.  Stream  Gaging  Stations   59 

7.  Chemical  Analysis  of  Municipal  Water  Supplies  62 


CONCLUSIONS.  RECOMMENDATIONS, 
AND  PRIORITIES 


CONCLUSIONS 

Lake  County  is  expected  to  show  steady  population 
growth  throughout  the  planning  period.  Economic 
growth  is  expected  to  be  healthy;  however,  major  booms 
are  not  anticipated.  The  population  increase  is  expected 
to  take  place  throughout  the  county  in  general,  not  in 
any  particular  location.  Practically  all  communities  will 
experience  some  population  increase. 
The  existing  community  water  and  sewer  systems  are 
considered  to  be  in  good  condition.  Each  system  does 
need  some  expansion  and  improvement  in  order  that 
safe  systems  can  be  made  available  to  as  many  residents 
as  possible.  Generally,  those  persons  residing  within  the 
corporate  boundaries  of  the  towns  have  access  to  the 
public  system,  but  the  development  adjacent  to  these 
boundaries  does  not.  Several  of  the  smaller  communities 
do  not  have  community  water-sewer  systems  at  this 
time;  however,  some  systems  are  feasible  and  should  be 
constructed. 

It  is  the  intent  of  this  plan  to  show  that  existing  facilities 
can  be  expanded  to  new  areas  and  to  show  where 
enlargement  of  these  facilities  may  be  necessary  to 
accomplish  this.  Layouts  for  new  systems  have  been 
proposed  where  population  is  expected  to  increase. 


RECOMMENDATIONS 

This  plan  shows  the  various  types  of  improvements 
which  the  communities  should  be  considering  during  the 
planning  period.  The  system  proposals  are  not  elaborate 
and  represent  the  basic  facilities  necessary  to  provide 
safe  and  adequate  community  systems.  It  is 
recommended  that  the  general  proposal  of  this  plan  be 
adopted  by  the  various  governing  agencies  of  each 
community.  A  detailed  approach,  to  be  followed  in 
accomplishing  the  results  which  are  to  be  achieved  in 
each  community,  cannot  be  covered  in  a  report  of  this 
type.  Community  leaders  do  have  several  courses  of 
action  which  may  be  taken. 


It  is  realized  that  most  small  communities  do  not  have 
the  means  to  plan  and  finance  complete  water  and  sewer 
systems.  Therefore,  to  enable  communities  to  construct 
such  facilities,  five  departments  of  the  Federal 
Government  have  legislation  authorizing  loans  or  grants 
for  construction  of  public  works.  These  agencies  are: 

Farmers  Home  Administration 

United  States  Department  of  Agriculture 

P.  O.  Box  850 

Bozeman,  Montana  59715 

Federal  Water  Pollution  Control  Administration 
United  States  Department  of  the  Interior 
%  Montana  State  Department  of  Health 
Helena,  Montana  59601 

Public  Health  Sen/ice 

United  States  Department  of  Health, 

Education  and  Welfare 

Division  of  Indian  Health 

Billings,  Montana  59101 

Administration  for  Metropolitan  Development 

United  States  Department  of  Housing  and 

Urban  Development 

Assistant  Regional  Administrator 

Region  VI  Northwest  Area  Office 

197  New  Custom  House 

721  19th  Street 

Denver,  Colorado  80202 

Economic  Development  Administration 
United  States  Department  of  Commerce 
Montana  Field  Coordinator 
207  Medical  Arts  Building 
Butte,  Montana  59701 

The  legislation  is  constantly  changing;  therefore, 
community  leaders  should  investigate  the  various 
alternatives  and  determine  which  program  and  course  of 
action  would  be  most  beneficial  to  them. 

PRIORITIES 

It  is  difficult  to  establish  that  a  particular  system 
requires  immediate  improvements  or  that  another  sys- 
tem will  be  satisfactory  for  a  definite  period.  Several 
indicators  for  establishing  priorities  are  available,  how- 
ever. The  general  health  of  the  people  is  certainly  the 
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prime  consideration  and  this  can  only  be  insured  when 
safe  water  supplies  are  provided.  Water  supply  in 
adequate  quantities  is  another  important  factor.  Waste- 
water must  be  treated  and  disposed  of  by  safe  methods 
to  minimize  the  problem  of  pollution  and  to  protect 
public  health.  The  total  number  of  persons  benefited  by 
any  improvement  must  also  be  considered.  These  are  the 
basic  criteria  used  in  establishing  the  following  priority 
listing: 

1.  Pablo  Sewer  System.  The  total  population  and 
the  population  density  make  this  project  feasible  and 
necessary.  Many  problems  arise  when  so  many  septic 
tanks  are  located  in  a  given  area  which  is  the  case  here. 

2.  Swan  Lake  Sewer  System.  The  construction  of 
this  facility  is  considered  to  be  feasible  and  necessary. 
The  operation  of  the  private  septic  tanks  now  being  used 
results  in  many  problem  areas.  The  population  is 
expected  to  increase  considerably,  thus  enlarging  the 
present  problems. 

3.  Rollins  Sewer  System.  It  is  felt  that  seepage  and 
overflow  from  the  present  private  septic  tank  systems  is 
reaching  the  Flathead  Lake  Waters.  This  does  not 
constitute  a  major  problem  at  present;  however,  the 
condition  will  worsen  with  time  and  with  the  increase  in 
population  that  is  predicted. 

4.  Big  Arm  Sewer  System.  This  is  another  situation 
of  a  community  located  on  the  shores  of  Flathead  Lake. 
The  septic  tanks  now  used  for  sewage  disposal  allow 
seepage  and  overflows  to  enter  the  lake  waters.  As  with 
the  other  communities,  the  problem  is  not  now  con- 
sidered to  be  serious;  however,  the  situation  will  worsen 
with  time  and  increased  population. 

5.  St.  Ignatius  Water  System.  The  present  water 
system  serves  the  basic  needs  of  the  community.  This 
system  is  considered  to  be  inadequate  for  the  needs 
during  the  entire  planning  period  and  will  have  to  be 
replaced  before  1990.  A  study  should  be  conducted  to 
determine  scheduling  for  the  various  aspects  of  the 
replacement  program. 

6.  St.  Ignatius  Sewer  System.  The  present  sewer 
system  could  feasibly  be  expanded  to  include  much  of 
the  adjacent  population.  This  project  should  be  under- 


taken in  order  that  as  many  residents  as  possible  have 
access  to  the  community  sewer  system.  This  would 
result  in  increased  sewage  flows  requiring  the  enlarge- 
ment of  the  present  lagoon  facility. 

7.  Pablo  Water  System.  The  number  of  residents 
make  the  construction  of  a  central  water  system  feasible. 

8.  Arlee  Sewer  System.  The  total  number  of  existing 
residents  and  the  predicted  increase  in  population  make 
this  proposed  system  feasible. 

9.  Ravalli  Sewer  System.  The  total  population  pres- 
ently residing  here  and  the  indication  of  population 
increase  make  this  system  feasible. 

10.  Dayton  Sewer  System.  This  community  is  located 
along  the  shores  of  Flathead  Lake.  It  is  believed  the 
existing  private  septic  tanks  allow  seepage  and  overflows 
to  enter  the  lake.  This  condition  should  be  remedied. 

11.  Elmo  Sewer  System.  This  community  also  is 
located  on  the  shores  of  Flathead  Lake.  Seepage  and 
overflows  from  the  septic  tanks  and  cesspools  are 
believed  to  enter  the  lake  water.  This  situation  can  be 
eliminated  and  it  is  feasible  to  do  so. 

12.  Ronan  Water  System.  The  number  of  persons 
which  will  benefit  by  the  improvement  of  the  present 
water  system  makes  this  project  feasible. 

13.  Swan  Lake  Water  System.  The  suitability  of 
private  wells  in  this  area  as  the  population  increases  is 
questionable.  A  central  system  is  feasible  and  the  need 
will  become  more  apparent  as  the  population  expands. 

14.  Rollins  Water  System.  The  population  is  expected 
to  increase  throughout  the  planning  period  thus  making 
a  community  water  system  feasible. 

15.  Big  Arm  Water  System.  A  community  water 
system  is  feasible  for  this  community. 

16.  Arlee  Water  System.  The  need  for  a  community 
water  system  will  increase  as  the  population  continues  to 
grow. 

17.  Ravalli  Water  System.  This  community  has  ex- 
perienced some  difficulty  with  well  contamination  in  the 
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past.  This  condition  is  believed  to  be  understood  and 
controlled  at  the  present  time.  An  increasing  population 
will  nnake  a  community  water  system  feasible  and 
necessary. 

18.  Dayton  Water  System.  The  community  is  ex- 
pected to  grow  throughout  the  planning  period  and 
create  a  subsequent  need  for  a  central  water  system. 

THE 

GENERAL  CHARACTERISTICS 

Lake  County  is  located  in  the  northwestern  part  of  the 
State  of  Montana.  Bounded  by  the  counties  of  Flathead, 
Missoula  and  Sanders,  Lake  County  derives  its  name 
from  picturesque  Flathead  Lake  -  over  half  of  which 
lies  within  the  county.  The  total  area  of  the  county  is 
1,655  square  miles  of  which  155  square  miles  are  water 
surface  area  mostly  consisting  of  the  southern  end  of 
Flathead  Lake. 

As  seen  on  Mapl,  Lake  County  has,  generally,  a 
mountainous  topography.  The  Flathead  River  drainage 
flowing  southward  from  Flathead  Lake  into  Sanders 
County  does  have,  however,  a  fairly  broad  and 
comparatively  level  bottom.  Elevations  within  the 
county  vary  from  2,500  feet  above  sea  level  where  the 
Flathead  River  enters  Sanders  County  to  10,300  feet  on 
McDonald  Peak  in  the  southeastern  part  of  the  county. 
Population  and  development  have  been  distributed 
throughout  the  county,  however,  the  main 
concentration  is  in  the  area  between  the  Flathead  River 
to  the  west  and  the  Mission  Range  to  the  east.  There  is 
also  a  large  summer  influx  of  population  to  the 
numerous  resort  areas  on  the  east  and  west  shores  of 
Flathead  Lake. 

Lake  County  is  served  by  one  federal  highway,  three 
state  highways  and  a  system  of  state  and  county 
secondary  roads.  U.  S.  Highway  93,  traversing  the 
central  portion  of  the  county,  connects  to  Kalispell  in 
the  north  and  to  Missoula  in  the  south.  Montana  State 
Highway  200  passes  through  Arlee  and  Ravalli  and  leads 
into  Sanders  County.  State  Highway  28  extends  west 
from  Flathead  Lake  and  connects  with  State  Highway 


19.  Elmo  Water  System.  The  demand  for  a  com- 
munity water  system  is  expected  to  occur  before  1990. 

It  is  not  intended  that  this  list  of  priorities  govern  the 
order  in  which  action  be  taken.  The  order  is  merely 
intended  to  rank  the  severity  of  the  problem  and  the 
need  for  improvements. 

LAND 

200.  State  Highway  35  follows  the  east  shore  of 
Flathead  Lake,  connecting  Poison  with  Bigfork.  Many 
unpaved  county  roads  serve  the  outlying  rural  areas  of 
the  county. 

The  main  line  of  the  Northern-Pacific  Railroad  passes 
through  the  towns  of  Arlee  and  Ravalli;  a  branch  line, 
entering  Lake  County  south  of  Moiese,  goes  north 
through  Charlo,  Ronan  and  Pablo  and  terminates  at 
Poison. 

Although  there  are  no  commercial  aircraft  landing  fields 
in  Lake  County,  a  paved  landing  field  with  some 
f-acilities  is  available  for  public  use  at  Poison.  Unpaved 
landing  fields  with  no  facilities  are  located  at  Pablo  and 
St.  Ignatius.  Daily  air  service  and  connections  to 
nationwide  airlines  are  available  at  Missoula  and 
Kalispell. 

Power  service  is  provided  by  the  Montana  Power 
Company,  the  Bureau  of  Indian  Affairs  and  the  Elmo 
Electrical  Cooperative.  Montana  Power  Company  serves 
the  Poison  area  and  the  communities  of  Hot  Springs  and 
Arlee.  The  Bureau  of  Indian  Affairs  facility  at  St. 
Ignatius,  which  is  operated  by  the  Montana  Power 
Company,  provides  service  for  Ronan  and  St.  Ignatius. 
The  remainder  of  the  county  is  served  by  the  Elmo 
Electrical  Cooperative. 

Since  major  power  producing  centers  and  relay  stations 
are  usually  located  at  widely  separated  points  and 
provide  power  service  to  large  areas.  Map  2  provides  the 
major  power  grid  system  for  the  entire  State  of 
Montana.  Major  gas  lines  are  also  shown. 

Telephone   service    is    provided    by    four  telephone 
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companies.  The  northern  part  of  the  county,  including 
Poison  and  the  communities  of  Big  Arm,  Dayton,  Elmo 
and  Rollins  is  served  by  Pacific  Light  and  Power 
Company.  The  area  around  Pablo  and  Ronan  is  served 
by  the  Ronan  Telephone  Company.  The  St.  Ignatius  area 
is  served  by  the  Treasure  State  Telephone  Company.  The 
rest  of  the  county  is  served  by  the  Blackfoot  Telephone 
Cooperative. 

LAND  OWNERSHIP  AND  USE 

As  seen  on  Chart  1,  of  the  four  major  classes  of  land 
ownership  in  Lake  County,  private  ownership  is  the 
largest  with  forty  six  percent  of  the  existing  1,059,200 
acres.  Indian  reservation  accounts  for  the  next  largest 
share  with  twenty  seven  percent  of  the  land.  Of  the  area 
remaining,  twenty  percent  is  in  federal  government  lands 
and  seven  percent  is  in  state  lands.  The  geographical 
locations  of  the  various  ownerships  are  shown  on  iVIap  2. 

Land  use  in  the  county  is  reflected,  somewhat,  by  the 
general  physical  characteristics  of  the  land.  Over  half  of 
the  land  area  is  in  forests  with  the  next  largest  portion  in 
agriculture.  A  proportionately  large  share  of  the  county, 
ten  percent,  is  covered  by  water.  The  remaining  small 
area  is  used  for  many  different  purposes  such  as 
transportation  routes  and  town  sites. 

NATURAL  RESOURCES 

The  major  natural  resources  of  Lake  County  are  forests, 
water  and  recreation.  The  lumber  industry  is  second 
only  to  agriculture  in  economic  importance.  There  are 
over  half  a  million  acres  of  forest  in  the  county  in  which 
four  species  of  trees  predominate.  They  are  Douglas  fir, 
western  larch,  Engelmann  spruce  and  Ponderosa  pine. 
Douglas  fir  accounts  for  nearly  one  third  of  the 
sawtimber  (those  trees  over  eleven  inches  in  diameter) 
and  with  the  other  three  major  species  accounts  for 
about  four  fifths  of  the  total  sawtimber  volume.  Lumber 
is  the  mainstay  of  the  forest  economy  in  Lake  County 
and  utilizes  over  eighty  percent  of  the  annual  forest 
harvest.  Mine  timbers,  railroad  ties,  posts  and  poles  are 
important  lumber  products  in  the  Montana  market. 
Among  the  many  secondary  products  are  the  various  pre 
cut  items  such  as  log  homes  and  the  glued-up  products 
such  as  fireplace  logs  and  doors.  The  western  larch  found 
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in  these  forests  is  part  of  the  largest  single  block  of  that 
species  found  in  the  United  States.  A  prime  timber  used 
in  the  production  of  plywood,  larch  has  been  further 
utilized  by  the  discovery  of  a  commercial  process  for  the 
extraction  of  arabogalactan,  an  industrial  gum  used  in 
such  specialized  industries  as  lithography. 

In  1949,  the  latest  available  figure,  there  were  449,879 
acres  of  commercial  forests  in  the  county.  Some  of  these 
forests  are  federally  owned  but  the  majority  lie  on 
private  farms  and  ranches.  A  major  private  enterprise  is 
Christmas  tree  farming.  These  farms  are  mostly  on 
Flathead  Indian  Reservation  lands  and  bring  in  about 
$75,000  annually  to  the  tribes. 

153,665  acres  of  Flathead  National  Forest  lie  within 
Lake  County.  In  1969,  the  county  received  $74,084.04 
from  the  federal  government  for  timber  cut  in  this 
forest. 

In  1964,  the  mines  of  Lake  County  produced  $265,000 
worth  of  mineral  resources  such  as  sand,  gravel  and 
stone.  As  construction  expands  in  Lake  County  and  the 
surrounding  areas,  this  construction  material  mining  will 
probably  increase  in  importance. 

Recreational  opportunities  in  Lake  County  are  wide  and 
varied.  Water  related  sports  are  especially  numerous  and 
range  from  fishing  for  trout,  salmon,  bass  and  perch  to 
the  various  boating  activities  on  Flathead  Lake,  Lake 
Mary  Ronan  and  numerous  reservoirs  and  small  lakes. 

The  Mission  Mountains  Primitive  Area,  the  Swan  River 
State  Park  and  numerous  other  mountainous  forested 
areas  provide  abundant  opportunities  for  elk,  deer  and 
bear  hunting;  guide  and  packing  services  are  available 
along  with  many  hiking  areas.  The  recreation  potential 
has  not  been  fully  developed.  As  the  national  population 
continues  to  expand  and  the  leisure  time  of  the  working 
man  increases.  Lake  County  could  very  well  become  a 
major  recreational  area  because  of  its  great  beauty  and 
the  many  activities  it  offers. 

SOILS 

The  soils  of  Lake  County  are,  generally,  those  of  the 
forested  and  grasslands  types.  In  the  area  west  of  the 
Flathead  Valley,  the  soils  are  basically  conducive  to 


dryland  farming  and  grasslands.  The  lower  elevations  and 
the  Flathead  Valley  itself,  however,  have  a  higher 
agricultural  quality  of  soils  and  are  where  the  highest 
yield  crop  areas  are  located. 

Soils  data  is  covered  in  detail  later  in  this  report. 
WATER 

Lake  County  does  not  have  any  shortage  of  water.  The 
surface  water  characteristics  are  typical  of  those  found 


in  mountainous  terrain.  The  larger  drainages  are  the 
Flathead  River  (flowing  generally  southward  from 
Flathead  Lake  at  Poison),  the  Swan  River  (flowing  north 
northwestward  and  entering  Flathead  Lake  south  of 
Bigfork),  and  the  Jocko  River  (flowing  westward  across 
the  southern  edge  of  the  county).  The  county  possesses 
many  smaller  streams  which  provide  a  yearlong  source  of 
water  for  many  uses. 

Water  resources  are  covered  in  detail  later  in  this  report. 
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THE  PEOPLE 


POPULATION 

For  analytical  and  projective  purposes,  it  is  necessary  to 
study  the  population  history  of  Lake  County  to  find  out 
what  has  happened  and  what  is  going  to  happen.  Chart  3 
graphically  shows  the  growth  of  the  county  as  compared 
with  that  for  Montana  and  indicates  the  future  growth 
for  both. 

Lake  County  experienced  a  sharp  upward  trend  from 
1930  to  1940  while  the  state  lost  population.  Since 
1960,  the  rate  of  growth  has  continued  and  will 
continue  throughout  the  forecast  period  even  at  a 
slightly  faster  rate  than  that  for  the  state.  Once  the 
recreational  potential  in  the  county  is  more  fully 
developed  and  the  leisure  time  of  the  average  person 
increased,  more  permanent  development  leading  to 
increased  growth  will  be  realized. 

In  1960,  Lake  County  was  classified  as  a  rural  area  not 
containing  any  urban  areas  nor  being  located  either  in  or 
near  a  major  aggregate  of  urban  population.  Table  1 
indicates  that  since  1950  the  urban  population  of  the 
county  has  experienced  an  average  growth  of 
approximately  eight  percent  for  each  ten  year  period. 
During  the  same  period,  the  rural  population 
experienced  a  minor  loss  in  total  numbers.  The  rural 
population  is  characterized  as  about  half  farmers  and 
half  urban  workers  living  outside  the  incorporated 
towns.  The  farm  population  experienced  a  twenty  eight 
percent  loss  during  the  1950's  and  in  1960  accounted 
for  one  out  of  every  three  residents  in  the  county. 
Figures  for  the  1970  farm  and  non  farm  population  are 
not  available  for  comparison  at  this  time. 
During  the  period  from  1950  to  1960,  the  county 
experienced  a  population  loss  of  721  persons.  Chart  4 
indicates  that  the  net  loss  is  a  result  of  2,447  persons 
moving  out  of  the  county  while  having  an  excess  of 
1,726  births  over  deaths. 

The  change  in  sex  composition  from  1950  to  1960  is 
shown  in  Chart  5.  As  shown,  the  number  of  both  sexes 
have  remained  fairly  even  over  the  ten  year  period  with  a 
very  slight  preponderance  of  males  over  females.  The 


ratio  of  males  to  females  should  remain  fairly  constant 
in  the  future  with  a  slight  gain  in  percent  of  total 
females.  The  age  distribution  by  sex  for  1950  and  1960 
is  shown  in  Table  2.  It  is  indicated  that  the  age  groups 
between  forty  five  to  seventy  five  years  gained  in 
numbers  while  a  loss  was  experienced  in  the  younger 
groups. 

A  total  of  sixteen  towns  and  communities  have  been 
studied.  The  list  includes  the  three  incorporated  towns 
of  Poison,  Ronan  and  St.  Ignatius  and  the  twelve 
unincorporated  communities  of  Arlee,  Big  Arm,  Charlo, 
Dayton,  Elmo,  Ferndale,  Lake  Mary  Ronan,  Moiese, 
Pablo,  Proctor,  Ravalli,  Rollins  and  Swan  Lake. 

Because  of  the  time  passed  since  the  1960  Census,  cur- 
rent population  estimates  had  to  be  derived  from  several 
sources  in  the  field.  Field  surveys  and  interviews  have 
been  undertaken  to  determine  what  now  exists  and  what 
is  expected  in  the  future.  Table  3  indicates  the  past 
population  experience  for  the  communities  and  the 
forecasts  for  the  future. 

During  the  next  twenty  years.  Poison  will  continue  to  be 
the  major  town  in  Lake  County.  It  will  have  a  growth 
rate  very  similar  to  that  experienced  since  1950.  During 
the  same  period,  the  fringe  area  of  Poison  will  have  a 
small  growth  in  the  number  of  persons  by  increasing  to 
four  hundred  from  the  present  estimate  of  three 
hundred  persons.  Future  growth  will  occur  towards  the 
east  in  the  town  and  in  the  easterly  and  westerly  fringes 
along  the  highway. 

The  population  of  Ronan  will  rise  to  a  high  of  2,150  in 
1990  as  compared  to  the  present  population  figure  of 
1,525.  The  town  is  very  compact  with  the  growth 
occurring  within  the  confines  of  the  city  limits.  It 
appears  that  most  future  growth  will  continue  to  be  in 
the  town  with  very  little  development  realized  in  the 
fringe  areas.  U.  S.  93  will  continue  to  influence  the  form 
or  urban  design  for  Poison  resulting  in  a  northerly  and 
southerly  growth  pattern.  Most  of  the  growth  will  occur 
in  the  north. 
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Over  the  next  twenty  years,  the  population  of  St. 
Ignatius  will  continue  to  grow  at  a  moderate  rate.  The 
1990  population  will  have  increased  260  persons  over 
the  1970  figure.  Because  of  its  distance  from  Flathead 
Lake,  St.  Ignatius  will  not  grow  as  a  result  of  added 
recreation  in  the  county.  The  future  growth  in  the  city 
and  fringe  will  occur  in  the  east  on  the  opposite  side  of 
the  highway. 

The  remainder  of  the  communities  will  continue  to  grow 
very  slowly  with  the  exception  of  Moiese  and  Proctor; 
their  population  will  remain  the  same. 

It  should  be  mentioned  that  the  population  figures 
represent  the  permanent  population  and  do  not 
speculate  on  the  influx  of  summer  persons  into  the  area. 
A  special  study  needs  to  be  undertaken  in  the  future  in 
order  to  determine  the  full  impact  of  summer  visitors 
and  residents  around  Flathead  Lake.  This  report  is 
concerned  with  the  permanent  residents  only. 

The  population  figures  reflect  only  those  factors  and 
trends  for  which  there  is  available  information.  New 
technological  advances,  new  industries  or  other 
unforeseen  action  may  alter  the  population  of  these 
forecasts.  In  case  of  such  an  event,  the  areas  affected 
should  be  re-examined  in  light  of  the  new  conditions. 

HOUSING 

In  1960,  there  were  5,394  housing  units  within  Lake 
County.  Chart  6  indicates  almost  four  out  of  every  five 
housing  units  were  of  the  rural  non  farm  type.  The 
remaining  housing  units  were  represented  by  farms  in 
the  county.  Since  Lake  County  lacked  a  recognizable 
urban  center  in  1960,  there  was  not  an  urban 
classification  of  housing  units  as  found  elsewhere  in 
Montana.  The  median  housing  unit  size  was  4.2  rooms 
per  unit  and  the  median  household  size  per  occupied 
unit  was  3.34  persons.  Of  those  units,  more  than  half 
were  owner  occupied  while  almost  one  fifth  were  used 
for  rental  purposes.  Chart  7  indicates  that  a  substantial 
amount,  eighteen  percent,  were  vacant.  The  condition  of 
housing  in  1960  is  reflected  in  Chart  8  which  indicates 
that  only  eight  percent  were  in  need  of  replacement, 
while  almost  one  out  of  seven  needed  repair.  The 
remainder  were  classified  as  sound. 


Chart  9  reflects  the  1960  status  of  housing  units  in  terms 
of  the  source  of  water,  water  supply  and  the  method  of 
sewage  disposal.  For  geographical  reference,  the  data 
shows  the  status  for  Lake  County,  the  farms  and  the 
rural  non  farm  housing  units. 

In  1960,  only  thirty  eight  percent  of  all  the  homes  were 
served  by  a  public  water  system  or  by  a  private 
company.  Those  served  included  almost  half  of  the  non 
farm  units  but  only  eleven  percent  of  the  farms.  One  out 
of  four  homes  utilized  individual  wells  as  their  source  of 
water  while  one  third  of  all  housing  units  used  some 
other  method.  Almost  sixty  percent  of  all  farms  were 
served  by  wells,  while  at  the  same  time,  less  than  twenty 
percent  of  the  remaining  housing  resorted  to  that  water 
source.  Approximately  one  third  of  the  farm  and  non 
farm  housing  used  means  other  than  wells  or  water 
systems  for  water. 

Almost  all  persons  had  water  piped  inside  their  homes  in 
1960.  Only  fourteen  percent  of  all  housing  did  not  have 
any  piped  water  at  all.  This  figure  includes  sixteen 
percent  of  the  non  farm  housing  but  only  eight  percent 
of  the  farms. 

By  in  large,  sewage  disposal  was  handled  by  septic  tanks 
or  cesspools  in  1960.  One  half  of  all  housing  units  in  the 
county  employed  that  method,  while  only  one  out  of 
every  four  utilized  a  public  sewer.  One  third  of  all  non 
farm  housing  were  connected  to  a  public  sewer  while 
another  one  fourth  used  neither  a  public  sewer,  septic 
tank  or  cesspool.  Only  one  percent  of  all  farm  housing 
utilized  a  public  sewer,  when  more  than  three  out  of 
four  units  used  a  septic  tank  or  cesspool. 

The  population  growth  seems  to  indicate  that  the  rural 
non  farm  areas  will  continue  to  serve  as  the  future 
growth  areas.  In  1960,  all  towns  and  communities  were 
classified  as  rural  non  farm  and  will  serve  as  the  major 
development  areas  throughout  the  forecast  period. 
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CHART  3 

Comparative  Population  Trends 

Lake  County  and  Montana  1930-1990 
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CHART  4 

Population  Change 
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CHART  5 

Population  by  Sex 
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TABLE  1 

Urban-Rural  Population  Changes  for  Lake  County 
1950-1970 


1950 

1960 

Changes 
Number 

1950-1960 
Percent 

1960 

1970 

Changes 
Number 

1960-1970 
Percent 

Total 

13,835 

13,104 

-  721 

-  5 

13,104 

14,300 

+1,196 

+  9 

Urban 

(Inc.  Towns) 

4,312 

4,588 

+  276 

+  6 

4,588 

5,095 

+  507 

+1 1 

Rural 

9,523 

8,516 

-  1 ,007 

-  10 

8,516 

9,205 

+  689 

+  8 

Farm 

6,130 

4,415 

-  1,715 

-28 

4,415 

NA* 

NA* 

NA* 

Non  Farm 

3,393 

4,101 

+  708 

+21 

4,101 

NA* 

NA* 

NA* 

Sources:    1.  U.  S.  Census  of  Population      *  Not  Available 
2.   I  ntermountain  Planners,  Inc. 


TABLE  2 
Age  &  Sex  Composition  of  Lake  County 


Male 

Male 

Under  5 

802 

795 

742 

695 

5-14 

1,417 

1,351 

1,516 

1,371 

15-19 

624 

546 

546 

488 

20-24 

349 

323 

261 

260 

25-34 

819 

808 

584 

629 

35-44 

897 

881 

721 

729 

45-54 

754 

696 

751 

775 

55-64 

749 

639 

651 

637 

65-74 

577 

426 

635 

538 

75  + 

224 

158 

317 

258 

Total 

7,212 

6,623 

6,724 

6,380 

Source:    U.  S.  Census  of  Population 
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TABLE  3 

Population  Forecast  for  Towns  and  Communities 
Lake  County 


1950 

1960 

1970 

1975 

1980 

1990 

300 

100 

100 

125 

170 

200 

50 

100 

100 

135 

175 

200 

310 

150 

180 

195 

225 

270 

160 

50 

50 

70 

90 

130 

35 

75 

50 

75 

100 

125 

NA* 

NA* 

20 

30 

50 

90 

NA* 

NA* 

10 

10 

10 

10 

5 

5 

5 

5 

5 

5 

150 

300 

300 

325 

350 

400 

2,280 

2,314 

2,450 

2,550 

2,850 

3,000 

NA* 

NA* 

300 

325 

350 

400 

10 

10 

10 

10 

10 

10 

150 

100 

100 

100 

130 

175 

200 

165 

140 

140 

150 

190 

1,251 

1,334 

1,535 

1,650 

1,800 

2,150 

781 

940 

1,110 

1,160 

1,280 

1,370 

NA* 

NA* 

90 

110 

150 

180 

53 

200 

200 

225 

275 

325 

*  Not  Available 
Sources:    1.  U.  S.  Census  of  Population 
2.  I ntermountain  Planners,  Inc. 


Source:  U.  S.  Census  of  Housing,  1 960 
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Source  of  Water 


CHART  9 
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People  are  important  to  the  economy  of  Lake  County 
for  two  reasons.  First,  they  are  producers  of  goods  and 
services,  and  secondly,  they  are  consumers  of  goods  and 
services.  The  following  analysis  is  concerned  primarily 
with  the  total  economic  spectrum  and  how  it  may  affect 
the  future  of  Lake  County.  Changing  economic  con- 
ditions can  have  either  a  good  or  a  bad  effect  on  an  area 
in  terms  of  population  growth,  ability  to  provide  for 
public  improvements  or  in  determining  the  general 
overall  living  environment. 

Lake  County  recorded  an  eleven  percent  drop  in 
employment  between  1950  and  1960.  The  drop  is 
contrasted  with  a  six  percent  gain  for  Montana  in  the 
same  period. 


The  past  employment  change  by  major  industry  groups 
is  shown  in  Chart  10.  The  most  significant  change  is 
found  in  the  agriculture  group  which  experienced  a  drop 
of  thirty  nine  percent.  The  most  noticeable  growth  in 
absolute  number  was  in  the  trade,  services  and  finance, 
and  manufacturing  groups.  The  trade  group  increased  by 
183  employees  or  a  gain  of  thirty  three  percent.  The 
services  and  finance  group  and  the  manufacturing  group 
rose  by  145  and  122  employees  respectively.  The 
government  group  increased  from  132  employees  to  216 
from  1950  to  1960.  The  decline  in  agricultural  employ- 
ment followed  the  centralizing  trends  experienced 
throughout  the  United  States  during  the  1950's. 

The  percentages  for  employment  by  industry  group,  as 
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shown  in  Table  4,  gives  an  insight  into  employment 
characteristics.  This  table  shows  the  relative  weight  of 
each  industry  group  in  the  county  and  offers  a  compar- 
ison with  that  existing  in  1960  for  the  State  of  Montana 
and  for  the  United  States. 

The  agricultural  industry  group  was  the  major  economic 
attractor  in  1960  even  though  that  group  experienced  an 
employment  decline  of  thirty  nine  percent  from  1950. 
The  trade  industry  and  the  services  and  finance  industry 
were  the  next  largest  employment  groups.  Evidence 
indicates  that  these  industrial  groups  tend  to  mainly 
serve  the  summer  recreation  trade  rather  than  the 
permanent  residents  of  the  county. 

The  manufacturing  industry  group  plays  an  important 
economic  role  in  the  county.  A  thirty  nine  percent 
increase  in  employment  was  noted  for  1960  over  that 
recorded  for  1950.  The  majority  of  the  manufacturing  is 
centered  in  the  furniture,  lumber  and  wood  products 
field. 

The  available  labor  statistics  for  1969  indicate  a  further 
decline  in  employment  similar  to  that  experienced  from 
1950  to  1960.  The  most  noticeable  drop  in  employment 
was  recorded  for  the  transportation  and  utility  group 
which  experienced  an  eighty  six  percent  decrease  or  a 
decline  from  219  employees  to  thirty  employees.  The 
construction  and  trade  groups  also  declined  about  one 
third.  The  manufacturing  group  remained  stable  during 
the  same  period  which  indicates  that  a  centralizing 
process  in  the  lumbering  and  wood  products  industry  is 
taking  place. 

Historically,  the  economy  has  been  based  on  agriculture 
and  on  the  forest  related  industries.  It  is  anticipated  that 
the  agricultural  industry  will  continue  to  centralize  with 
larger  but  fewer  farms  noted.  The  manufacturing  in- 
dustry groups  should  expand  in  the  next  few  years  once 
construction  in  the  United  States  starts  its  upswing.  As 
the  recreation  potential  of  the  county  develops,  the 
service  and  trade  industry  should  also  increase  propor- 
tionately and  thus  bring  new  money  into  the  area. 

AGRICULTURE 

A  farm  is  defined  by  the  United  States  Census  as  a  place 
having  at  least  ten  acres  of  land  devoted  to  agriculture 


and  selling  at  least  fifty  dollars  worth  of  agricultural 
products  annually.  As  shown  in  Chart  11,  there  were 
1,240  farms  in  Lake  County  in  the  above  category  in 
1964  or  seven  percent  fewer  than  there  were  in  1959. 

The  1964  classification  of  farms  by  type  was  as  follows: 


Field  crop  farms  other  than  vegetables, 


nuts  and  fruit 

75 

Cash  grain  42 

Other  field  crop  33 

Fruit  and  nut  farms 

56 

Poultry  farms 

11 

Dairy  farms 

109 

Livestock  farms  other  than  poultry 

and  dairy 

479 

General  farms 

90 

Miscellaneous  and  unclassified 

420 

Total 

1,240 

Of  the  total  number  of  farms,  250  were  classified  as  part 
time  and  138  were  classified  as  being  operated  by  retired 
or  semi  retired  persons. 

The  farm  picture  suggests  a  number  of  farmers  owning 
farms  less  than  the  average  size  for  the  county.  In  1964, 
the  average  farm  size  was  408  acres.  Chart  12  indicates 
that  seventy  percent  or  more  than  two  out  of  every 
three  farms  were  less  than  260  acres  in  size  while  only 
sixteen  percent  were  over  five  hundred  acres.  Almost 
half  of  all  farms  were  between  fifty  and  260  acres. 

The  value  of  products  sold,  by  the  number  of  farms, 
further  indicates  that  the  gentleman  farmer  is  common 
in  Lake  County.  As  seen  in  Chart  13  almost  one  out  of 
every  five  farms  sold  products  under  $1,000  in  total 
value  and  sixty  percent  received  less  than  $5,000. 
Slightly  more  than  twenty  percent  did  receive  in  excess 
of  $10,000  in  1964  for  their  products  sold. 

The  following  cash  receipts  data  from  1964  to  1967 
gives  an  indication  of  the  importance  of  livestock  to  the 
agriculture  industry: 
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Year  Livestock 

1964  $5,912,700 

1965  $6,628,900 

1966  $7,373,400 

1967  $7,908,200 


Crops  Total 

$2,265,600  $8,178,300 

$2,424,700  $9,063,600 

$2,584,800  $9,958,200 

$3,078,700  $10,986,900 


In  1964,  the  sale  of  livestock  and  related  products 
accounted  for  more  than  seventy  percent  of  the  total 
value  of  all  products  sold.  Throughout  the  four  year 


period,  the  preponderance  of  livestock  related  sales  over 
crops  sales  remained  the  same  indicating  the  importance 
of  livestock  in  the  agricultural  economy. 

The  future  outlook  for  agriculture  is  to  continue  as  it 
has  in  recent  years.  There  will  be  a  gradual  reduction  in 
the  number  of  farms  as  the  small  farms  are  displaced  by 
larger  scale  operations  and  by  the  continued  growth  of 
the  rural  non  farm  population. 


TABLE  4 

Percent  of  Total  Employment  by  Industry  Groups 
Lake  County,  Montana  and  United  States 
1960 


Lake 
County 

Montana 

United 
States 

Agriculture 

29 

17 

11 

Forestry  and  Fisheries 

1 

1 

1 

Mining 

1 

3 

Construction 

5 

7 

5 

Manufacturing 

11 

10 

27 

Transportation  and  Utilities 

5 

9 

7 

Trade 

19 

21 

19 

Service  and  Finance 

24 

26 

16 

Governnnent 

5 

6 

13 

Total 

100 

100 

100 

Source:   U.  S.  Census  of  Population,  1960 


1959 
1964 


CHART  1 1 

Number  of  Farms 

Lake  County  1959-1964 


Census  of  Agriculture,  1964 
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NDUSTRY  GROUP 


CHART  10 

Employment  Change  by  Major  Industry  Group 

Lake  County  1950-1960 

LABOR  FORCE 


AGRICULTURE 


CONSTRUCTION 


MANUFACTURING 


GOVERNMENT 


1,909  1 

1,172                                                                                                                        1  -39% 

]19 

j32  +68% 

]lo  +150"/ 

277  1 

198                 1  29% 

315  ] 

1  +39% 

239  1 

219                   1  -7% 

563 

1 

746 

1  +33% 

783 

1 

938 

1  +18% 

132  1 

216                  1  +64% 

1950  Total  Employment 
1960   Total  Employment 


CHART  12 

Farms  by  Size 

Lake  County  1964 


CHART  13 

Number  of  Farms  by  Value 
of  Farm  Products  Sold 

Lake  County  1964 
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Source:   U.  S.  Census  of  Agri< 


THE  GOVERNMENT 


Before  any  meaningful  consideration  can  be  given  to 
major  capital  improvement  projects,  it  is  necessary  to 
study  the  governmental  organizations  in  Lake  County 
and  to  analyze  their  economic  structure.  At  present, 
there  are  four  separate  governmental  units  involved 
within  the  scope  of  the  water  and  sewer  study.  Included 
are  the  incorporated  cities  of  Poison,  St.  Ignatius  and 
Ronan,  and  the  government  of  Lake  County. 

A  Board  of  County  Commissioners,  presided  over  by  a 
chairman,  governs  the  county.  The  three  incorporated 


municipalities  are  governed  by  a  mayor  council  form  of 
government. 

In  financing  capital  improvement  projects,  the  incorpo- 
rated municipality  has  power  to  bond  and  raise  the 
necessary  monies  for  funding  projects.  The  unincorpo- 
rated small  towns  do  not  have  similar  powers,  and, 
therefore,  must  rely  on  financing  projects  through  the 
county  government. 

Table  5  indicates  some  of  the  financial  characteristics  of 
each  unit  of  government  in  1969. 


TABLE  5 

Financial  Status  of  County  Government  and  Incorporated  Cities* 
Lake  County  1969 

Assessed 


Revenue 

Expenditure 

Valuation 

Lake  County 

$6,460,461.90 

$5,905,142.61 

$55,903,715.00 

Poison 

272,680.42 

339,942.84 

6,214,545.00 

Ronan 

100,160.91 

91 ,540.50 

2,956,545.00 

St.  Ignatius 

47,140.00 

31,668.09 

1 ,051 ,765.00 

*  There  are  several  methods  presently  available  to  communities  for  financing  water 
and  sewer  systems; 

1 .  Incorporated  Cities  and  Towns  may  use  Municipal  Bonds,  Municipal  Revenue 
Bonds,  and  Special  Improvement  District  Bonds. 

2.  Unincorporated  Towns  may  use  Rural  Special  Improvement  District  Bonds 
and  County  Water  and  Sewer  District  Bonds. 

3.  Incorporated  Cities  and  Towns  and  adjacent  unincorporated  areas  may  use 
Metropolitan  Sewer  District  Bonds. 

Source:    Information  received  from  each  governmental  unit 


THE  WATER  RESOURCES 


GENERAL 

The  water  resources  of  any  planning  area  are  one  of  its 
most  important  assets.  Montana  is  fortunate  in  that 
water  is  in  abundant  supply  over  much  of  the  state.  This 
is  especially  true  in  the  mountain  areas  and  along  the 
major  river  drainages.  Water  is  essential  for  many  human 


needs  with  individual  consumption  and  sanitation  being 
foremost.  Industrial  and  agricultural  uses  of  water  are 
perhaps  next  most  important.  The  recreational  use  of 
water  has  also  become  a  significant  factor  in  modern  day 
living. 
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In  his  use  of  this  resource,  man  in  the  past  has  polluted 
much  of  the  available  fresh  water  to  the  point  where  it  is 
unfit  for  many  or  all  uses.  Careful  planning  for  the 
efficient  use  of  water  resources  can  help  to  prevent  this 
pollution. 

Water  resources,  therefore,  are  an  important  considera- 
tion in  the  comprehensive  planning  for  community 
water  and  sewer  systems.  In  the  following  portion  of  the 
report,  the  existing  water  resources  of  the  planning  area 
will  be  briefly  reviewed.  The  discussion  will  be  specifi- 
cally concerned  with  the  occurrence  and  availability  of 
both  surface  and  ground-water.  Also  important,  and 
included  in  Appendix  I,  are  the  specific  laws  and  policies 
of  the  State  of  Montana  concerning  surface  and  ground- 
water resources.  "Water  Quality  Criteria",  "Water  Use 
Classifications"  and  "Policy  Statements"  adopted  by  the 
State  Department  of  Health  are  discussed  in  detail.  Table 
A,  in  Appendix  I,  outlines  present  day  water  quality 
standards  as  set  forth  by  The  United  States  Public 
Health  Service. 

SURFACE-WATER  RESOURCES 

Lake  County  has  an  extensive  drainage  system  which  has 
characteristics  typical  of  those  found  in  mountainous 
terrain.  The  majority  of  the  drainage  flows  in  a  westerly 
direction  from  the  Mission  Range  and  is  collected  in 
Flathead  Lake  or  the  Flathead  River.  The  wide  variation 
in  elevations  across  the  county  add  to  the  complex 
surface  drainage  system.  The  highest  point  in  Lake 
County  is  10,300  foot  McDonald  Peak  in  the  Mission 
Range  in  the  eastern  portion  of  the  county.  This 
compares  to  an  elevation  of  2,500  feet  above  sea  level 
where  the  Flathead  River  flows  into  Sanders  County 
near  Dixon. 

The  Flathead  River  is  the  major  drainage  feature  of  the 
area  and  flows  from  Flathead  Lake  in  north  central  Lake 
County  near  Poison.  The  river  then  flows  in  a  south- 
westerly and  then  a  southerly  direction  for  approxi- 
mately fifty  miles  before  entering  Sanders  County.  For 
much  of  this  distance  the  Flathead  River  forms  the 
border  between  Lake  and  Sanders  Counties. 
Other  important  streams  in  the  Lake  County  drainage 
system  are  the  Swan  River  and  the  Jocko  River.  The 
Swan  River  originates  in  the  Mission  Range  in  Missoula 


County  and  flows  northward  into  Lake  County  near 
Condon.  Approximately  thirty  miles  further  north,  the 
Swan  River  enters  Swan  Lake.  The  Jocko  River  origin- 
ates in  the  Mission  Range  in  southeastern  Lake  County. 
It  flows  in  a  general  westerly  direction  for  approxi- 
mately thirty  miles  before  entering  Sanders  County  near 
Ravalli.  The  Flathead  River  drainage  is  the  eventual 
recipient  of  both  the  Swan  and  Jocko  Rivers. 

Many  other  smaller  streams  in  Lake  County  provide  a 
yearlong  source  of  water  for  irrigation,  livestock  and 
municipal  needs.  Among  these  streams  are:  Hell  Roaring 
Creek,  Crow  Creek,  Mud  Creek,  Dry  Creek,  Mission 
Creek,  Post  Creek,  Falls  Creek,  Big  Knife  Creek,  Agency 
Creek,  Blodgett  Creek,  East  Finley  Creek,  Finley  Creek 
and  Valley  Creek.  Many  of  these  streams  have  gaging 
stations  installed  by  the  United  States  Geological  Survey 
where  flow  measurements  are  taken  and  recorded  at 
regular  intervals.  Table  6  includes  available  data  on  the 
drainage  area,  discharge  and  runoff  for  each  gaging 
station  pertinent  to  Lake  County. 

Several  reservoirs  provide  water  storage  for  various  uses. 
The  largest  storage  facility  is  Flathead  Lake  which, 
following  construction  of  Kerr  Dam  in  1938,  has  a 
useable  capacity  of  1,791,000  acre-feet.  The  water  is 
used  for  power,  flood  control  and  irrigation. 

Eight  reservoirs  on  the  east  side  of  the  Mission  Valley 
south  of  Flathead  Lake  provide  water  storage  for 
irrigation  and  recreation.  They  are  Twin  Reservoir,  Pablo 
Reservoir,  Lower  Crow  Reservoir,  Mission  Reservoir, 
Tabor  Reservoir,  McDonald  Reservoir,  Kicking  Horse 
Reservoir  and  Ninepipe  Reservoir.  The  useable  capacities 
of  these  reservoirs  range  from  less  than  900  acre-feet  at 
Twin  Reservoir  to  more  than  27,000  acre-feet  at  Pablo 
Reservoir.  An  additional  small  reservoir.  Lower  Jocko 
Lake,  is  located  fifteen  miles  east  of  Arlee  in  southern 
Lake  County.  The  useable  capacity  of  this  reservoir  is 
approximately  6,000  acre-feet. 

The  climate  varies  considerably  from  one  area  to  another 
because  of  the  wide  range  of  topographic  conditions. 
The  effect  that  the  topography  has  on  the  climate  is  very 
important  to  the  water  resources  of  the  county.  In  the 
valleys,  the  wettest  month  of  the  year  is  most  commonly 
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June.  In  the  mountains,  however,  the  heaviest  precipita- 
tion falls  in  the  late  fall,  winter  and  early  spring.  The 
majority  of  the  winter  moisture  is  influenced  by  the 
Pacific  Maritime  Air  Masses. 

An  example  of  the  range  in  climatic  conditions  can 
readily  be  seen  when  average  precipitation  values  for 
Poison  and  Swan  Lake  are  compared.  Over  twenty  eight 
inches  of  precipitation  falls  each  year  in  the  Swan  Lake 
area  whereas  the  Poison  area  averages  approximately 
fifteen  inches. 

Precipitation  during  the  winter  months  occurs  as  snow- 
fall, and  the  resulting  heavy  snowpack  produced  in  the 


high  mountains  each  year  contributes  significantly  to  the 
water  resources  of  the  county.  Portions  of  the  mountain 
snowpack  in  Lake  County,  and  in  other  adjacent 
drainage  areas,  remain  until  the  warm  temperatures  of 
late  spring  and  early  summer  begin  to  melt  them.  The 
runoff  from  the  snowpack  at  this  time  of  the  year 
enables  storage  reservoirs  to  be  filled  in  time  for  late 
summer  periods  of  maximum  demand. 

The  use  of  surface  water  in  Lake  County  is  widespread 
for  domestic,  industrial,  agricultural,  and  recreational 
purposes.  Over  112,000  acres  can  be  irrigated  under 
present  facilities,   and   a   potential   exists  for  more 


TABLE  6 
Stream  Gaging  Stations 


Gaging  Sta. 

Drainage 

See 

Discharge  (cfs) 

Years 

Runoff  -  (1,C 

00  Acre-Ft) 

Stream 

Location  / 

Vrea  (sq  mi) 

Note 

Max. 

Date 

Date 

Averaged 

Max. 

Date 

Min. 

Date 

1. 

Swan  River 

Outlet  of 

Swan  Lake 

671 

8,400 

5/24/48 

193 

1  /29/30 

1,127 

39 

1,350 

1928 

439 

1941 

2. 

Hell  Roaring  Creek 

3/4  mi  upstream 

from  mouth 

6.41 

104 

6/  9/17 

no  flow 

Nov. 1932 

6.64 

15 

7.42 

1928 

3.18 

1920 

3. 

Flathead  River 

%  mi  down 

from  Kerr  Dam 

7,096 

82,800 

5/29/28 

5 

4/13/38 

11,610 

54 

12,500 

1927 

3,762 

1941 

Crow  Creek 

3  mi  S  of 
Ronan 

46.1 

1,400 

6/  6/08 

2 

4/  9/13 

5. 

Mud  Creek 

3  mi  NW  of 
Ronan 

30.4 

40 

6/27/08 

1.6 

4/  8/09 

6. 

Crow  Creek 

2Vi  mi  above 

mouth 

139 

960 

6/29/1 1 

4 

4/21/13 

7. 

Dry  Creek 

4  mi  below 
St.  Mary's  Lake 
1  mi  NWof  St. 

19.5 

220 

6/19/16 

no  flow 

most  winters 

8. 

Mission  Creek 

30,900 

Ignatius 

74.8 

1,700 

6/10/08 

5 

4/  2/11 

71.7 

9 

76,500 

1910 

9. 

Post  Creek 

5  mi  N  of  St. 
Ignatius 

47.6 

680 

6/29/16 

20 

9/  3/14 

10. 

Falls  Creek 

from  mouth 

3.57 

110 

6/17/16 

Jocko  River 

Near  Ravalli 

348 

7,500 

6/10/08 

310 

1908 

201 

1910 

12. 

Big  Knife  Creek 

%  mi  upstream 

from  mouth 

7,44 

52 

6/19/09 

0.9 

9/28/10 

13. 

Agency  Creek 

5  mi  SE  of 

Arlee 

4.00 

228 

6/20/16 

2.0 

12/12/13 

14. 

Blodgett  Creek 

1/3  mi  up 

from  mouth 

5.48 

3.5 

6/11/10 

0.4 

Nov. 1910 

15. 

Finley  Creek 
Valley  Creek 

5  mi  SE  of 

Arlee 

At  mouth 

36.7 
64.1 

1 

518 
302 

6/20/16 
6/  3/09 

Source:   "Water  Resources  Survey"  Lake  County,  Montana 

Montana  Water  Resources  Board,  Helena,  Montana,  1963 
Note:   1 .  Irrigation  diversions  occur  above  these  stations 
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development.  Industrial  uses  vary  considerably;  however, 
uses  involving  the  lumber  industry  predominate.  The 
communities  of  Poison,  Ronan  and  St.  Ignatius  draw 
upon  surface  water  supplies  for  domestic  purposes.  A 
final  but  important  use  of  surface  water  is  for  recrea- 
tional purposes.  The  mountain  lakes  and  streams  in  the 
county  are  ideal  habitat  for  game  fish  and  waterfowl  and 
draw  many  hunters,  fishermen  and  campers  to  the  area 
each  year. 

As  is  the  case  in  most  counties  in  Montana,  water 
appropriated  for  use  far  exceeds  the  amount  available. 
Only  a  few  minor  streams  in  the  county  have  decreed 
rights.  An  example  of  the  inequity  is  the  comparison  of 
the  average  flow  of  Mission  Creek  with  the  appropriation 
for  the  stream  and  its  tributaries.  The  appropriations  of 
record  as  of  1963  was  30,151.22  cubic  feet  per  second 
(cfs).  As  shown  in  Table  6,  the  average  flow  of  Mission 
Creek  near  St.  Ignatius  for  a  nine  year  period  was  71.7 
cfs. 

WATER  USE  CLASSIFICATIONS 

The  Water  Pollution  Control  Council  has  classified  the 
streams  and  drainages  in  Montana  according  to  the  water 
use  classification  definitions  shown  in  Appendix  I.  The 
Flathead  River  and  the  Flathead  Lake  drainages  have 
been  classified  as  follows: 

Flathead    Lake  and  its  tributaries    A— Open— Di 

except   Flathead   River  above  the 

Lake  (as  listed  above)  Swan  River 

and  a  portion  of  Hellroaring  Creek  as 

listed   below,  but  including  Swan 

Lake  proper  and  Lake  Mary  Ronan 

Swan    River    Drainage    (except  B— Di 
Swan  Lake  proper) 

Hellroaring  Creek  Drainage  to  the  A-Closed 
Poison  water  supply  intake 

Remainder  of  Hellroaring  Creek  B-Di 
Drainage 

(Simply  as  a  note  for  clarifica- 
tion, the  Flathead  River  below 
the  highway  bridge  at  Poison  to 
Paradise  is  included  in  the  "B-Di" 
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classification    of   the  Flathead 
River  Drainage.) 

Crow  Creek   Drainage  to  road  B— Di 

crossing  at  Section   16,  T20N, 

R20W  about  two  and  a  half  miles 

southwest  of  Ronan,  except  the 

portion  of  Second  Creek  listed 

below: 

Second  Creek  Drainage  to  the  A-Closed 

Ronan  Water  supply  intake 

Remainder  of  Second  Creek  B— Di 

Drainage 

Crow  Creek  (mainstem)  from  B— D2 

road  crossing  in  SI 6,  T20N, 
R20W  to  the  Flathead  River 

Tributaries  to  Crow  Creek  B-D-j 
from  road  crossing  in  S  16 
to  the  Flathead  River 

Mission  Creek  Drainage  to  the    A— Open— D-] 
St.  Ignatius  water  supply  in- 
take 

Mission  Creek  Drainage  from  B— Di 

the  St.  Ignatius  water  supply 
intake  to  U.  S.  Highway  No. 
93  crossing  about  one  mile 
west  of  St.  Ignatius 

Mission    Creek     (mainstem)  B-D2 

from  U.  S.  Highway  No.  93 

crossing  to  the  Flathead  River 

Tributaries    to    Mission  B— Di 

Creek  from  the  U.  S.  High- 
way No.  93  crossing  to  the 
Flathead  River 

GROUND-WATER  RESOURCES 

Ground  water  supplies  a  small  but  significant  portion  of 
the  water  used.  As  of  January  1970,  there  are  884  well 
and  385  spring  appropriations  on  file  with  the  Montana 
Bureau  of  Mines  and  Geology  for  this  county.  With  a 
land  area  of  1,655  square  miles,  this  amounts  to 
approximately  one  well  or  spring  appropriation  per 


square  mile.  The  majority  of  the  ground-water  use  is  in 
the  Mission  Valley  south  of  Flathead  Lake  and  along  the 
Jocko  and  Swan  Rivers.  Ground  water  is  used  primarily 
for  stock  and  domestic  purposes;  however,  there  are  a 
number  of  wells  and  springs  used  for  irrigation,  in- 
dustrial and  municipal  water  supplies.  The  communities 
of  Poison,  Ronan,  Charlo  and  St.  Ignatius  utilize  wells 
for  municipal  water  supplies.  With  the  exception  of  a 
very  small  area  along  the  western  boundary,  there  have 
been  no  hydrogeological  studies  completed. 

Geological  conditions  in  this  area  greatly  influence  the 
availability  of  ground  water.  The  predominant  geological 
units  are  very  old,  hard,  sedimentary  rocks  of  Pre- 
cambrian  age  and  glacial  moraine  and  lake  deposits  of 
Pleistocene  age. 

The  Mission  and  Swan  Ranges  and  other  mountains  in 
Lake  County  are  composed  of  red  and  purple  argillite, 
quartzitic  argillite  and  quartzite  of  the  Ravalli  Group; 
dark-gray  argillaceous  rocks  of  the  Prichard  Formation; 
and  green  argillite  and  gray  limestone  of  the  Piegan 
Group.  In  all  these  Precambrian  rock  units,  fractures  and 
faults  are  the  primary  paths  for  recharge  and  movement 
of  ground  water.  These  rock  units  underlie  the  valleys  in 
the  county  at  depths  ranging  from  a  few  feet  to  over 
fifteen  hundred  feet. 

In  some  areas,  the  Precambrian  bedrock  will  yield  no 
water  to  wells,  but  more  commonly,  these  rocks  will 
yield  small  amounts  of  water  and  occasionally  moderate 
amounts  of  water  to  wells.  In  the  vicinity  of  Big  Arm, 
several  wells  drilled  into  the  bedrock  yield  small 
amounts  of  water.  Recharge  of  ground  water  in  the 
bedrock  occurs  by  infiltration  of  precipitation. 

Most  valleys  in  Lake  County  are  covered  by  glacial 
debris.  Glacial  deposits  include  terminal,  lateral,  reces- 
sional and  ground  moraines  and  silt  and  clay  deposited 
by  ancient  Lake  Missoula.  The  Mission  Valley  contains 
two  large  terminal  moraines  and  large  areas  of  ground 
moraines  and  glacial  silt  deposits.  The  Swan  Valley 
contains  glacial  deposits  that  are  most  probably  derived 
from  deposition  of  silt  and  clay  from  ancient  Lake 
Missoula.  Tributary  valleys  to  the  Mission  Valley,  includ- 
ing Mission,  Ashley,  Post  and  South  Crow  Creeks, 
contain  glacial  deposits  derived  from  small  local  alpine 


glaciers.  W.  C.  Alden,  in  U.  S.  Geological  Survey 
Professional  Paper  231,  describes  the  glacial  deposits  in 
Lake  County  and  relates  these  deposits  to  continental 
glaciers  that,  in  the  geological  past,  have  invaded  this 
part  of  Montana.  Glacial  moraines  are  composed  of 
heterogeneous  mixtures  of  silt,  clay,  sand,  gravel  and 
boulders.  Outwash  channels  and  layers  and  lenses  of 
sand  and  gravel  also  occur  in  these  deposits  and  are  the 
principal  water-yielding  materials.  Thickness  of  glacial 
deposits  varies  from  a  thin  veneer  a  few  feet  thick  to  as 
much  as  several  hundred  feet. 

Wells  drilled  into  glacial  deposits  vary  widely  in  yield. 
Some  wells  yield  little  water,  whereas  other  wells  yield 
over  one  thousand  gallons  per  minute.  Well  records  show 
that  yields  of  several  hundred  gallons  per  minute  are  not 
uncommon  in  the  vicinity  of  Ronan  and  St.  Ignatius. 
These  wells  vary  in  depth  from  a  few  tens  of  feet  to  over 
four  hundred  feet,  and  flowing  wells  are  commonly 
encountered.  Northward  near  Poison,  well  yields  gener- 
ally decrease  and  drilling  depths  increase,  but  wells 
yielding  as  much  as  several  hundred  gallons  per  minute 
are  recorded.  Ground  water  is  recharged  in  the  glacial 
deposits  by  infiltration  of  water  from  over  1 1 1,000  acres 
of  irrigated  land,  thirteen  hundred  miles  of  canals  and 
ditches,  and  numerous  reservoirs  and  lakes  in  the  area. 
Sedimentary  deposits  of  Tertiary  geological  age  are 
exposed  in  a  small  area  along  the  Flathead  River  south 
of  Flathead  Lake.  It  is  thought  that  similar  deposits 
underlie  some  glacial  deposits  in  the  Mission  Valley.  The 
distribution,  thickness  and  water-yielding  character  of 
the  Tertiary  deposits  is  poorly  known. 
Along  the  Swan,  Jocko,  Flathead  and  other  small 
streams,  there  are  thin  deposits  of  Recent  uncon- 
solidated alluvium  overlying  the  glacial  deposits.  The 
Recent  alluvium,  composed  of  sand,  silt  and  gravel, 
contains  few  wells  but  will  yield  small  to  moderate 
quantities  of  water  to  wells. 

Quality  of  ground  water  in  Lake  County  is  generally 
very  good.  Ground  water  in  municipal  wells  in  Poison, 
Ronan  and  St.  Ignatius  is  soft  to  moderately  hard,  is  of 
the  calcium  bicarbonate  type  and  is  probably  represent- 
ative of  the  quality  of  ground  water  in  the  county.  (See 
Table  7  for  chemical  analysis  and  Appendix  I,  Table  A, 
for  accepted  water  quality  standards.) 
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In  summary,  ground  water  in  Lake  County  is  abundant, 
widely  available  in  the  valleys  and  is  of  good  quality. 
Present  use  of  ground-water  is  not  extensive,  but  the 
demand  for  ground-water  is  rapidly  increasing.  Geologi- 
cal conditions  vary  widely  in  the  area,  however,  and  the 
success  of  future  wells  and  the  proper  development  of 
underground  water  resources  will  require  detailed  hydro- 
geological  investigations.  Large  reserves  of  good  quality 
ground  water  will  undoubtedly  be  an  important  factor  in 
future  developments. 


Sources:  1.  M.  K.  Botz,  iVIontana  Bureau  of  Mines 
and  Geology,  Butte,  Montana,  1970 

2.  State  Department  of  Health,  Helena, 
Montana 

3.  "Water  Resources  Survey"  Lake  County 
Montana,  Montana  Water  Resources  Board, 
Helena,  Montana,  1963 


TABLE  7 

Chemical  Analysis  of  Municipal  Water  Supplies 
(All  Figures  in  Milligrams  per  Liter)* 


City  or  Town 

Charlo 

Poison 

Poison 

Ronan 

Ronan 

Round 
Butte 

Saint 
Ignatius 

Saint 
Ignatius 

Source 

Well 

Hell- 

Well 

Mid  vale 

Well 

Well 

Mission 

Well 

roaring 

Creek 

Creek 

Creek 

Date 

1/59 

7/60 

7/60 

4/59 

9/61 

10/59 

7/62 

6/61 

Total  Solids 

146 

27 

150 

43 

70 

185 

46 

150 

Hardness 

198 

21 

177 

50 

110 

154 

35 

160 

Ca 

40 

8 

33 

11 

22 

32 

12 

34 

Mg 

24 

0 

23 

5 

13 

18 

1 

19 

0 

0 

0 

0 

0 

0 

0 

0 

HCO3 

159 

31 

214 

43 

85 

171 

21 

140 

CI 

0 

0 

0 

0 

8 

0 

0 

3 

SO4 

3 

0 

4 

3 

10 

7 

9 

4 

Na-HK 

0 

3 

3 

0 

0 

11 

0 

0 

Fe 

0.2 

0 

0.2 

0.1 

0.1 

0.5 

0.1 

0 

F 

0 

0 

0.8 

0 

0 

0.8 

0 

0 

NO3 

0.1 

0 

6.7 

0.1 

0.4 

31 

0.1 

1.0 

Pb 

0 

0 

0 

0 

Cu 

0 

0 

0 

0 

AS2O3 

0.0025 

0 

0.004 

0 

*  See  Appendix  Table  A  for  accepted  water  quality  standards 
Source:  State  Department  of  Health,  Helena,  Montana 
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THE  SOILS 


GENERAL 

General  descriptions  of  soils  in  specific  areas  are  useful 
in  predicting  the  potential  problems  which  might  be 
encountered  during  private  and  public  works  construc- 
tion. The  general  character  of  the  soils  in  Lake  County 
has  been  influenced  by  the  original  geological  material, 
its  composition  and  the  manner  of  accumulation.  The 
original  source  of  the  parent  materials  is  primarily  the 
Precambrian  quartzites  and  argillites  of  the  Belt  Forma- 
tion. The  majority  of  the  parent  materials  were  trans- 
ported and  deposited  during  the  recession  of  large  valley 
glaciers.  Thus,  the  soils  derived  from  the  Belt  rocks 
consist  of  glacial  till,  alluvium  and  lake  deposits,  or  the 
alterations  of  these  materials  by  climate  and  living 
organisms. 

SOIL  MAP 

The  Soil  Conservation  Service  of  the  United  States 
Department  of  Agriculture  has  prepared  a  general  soils 
map  for  Lake  County.  The  map  as  presented  by  them  is 
shown  in  this  report  as  Map  4.  In  developing  this  map, 
the  Soil  Conservation  Service  made  field  studies  and 
observations  which  resulted  in  the  designation  of  four- 
teen soil  associations.  Each  association,  as  a  rule, 
contains  a  few  major  soils  and  several  minor  soils.  The 
soils  within  an  association  are  likely  to  differ  greatly 
within  short  distances  and  one  soil  may  occur  in  more 
than  one  association.  Thus,  the  general  soil  map  does  not 
show  the  kind  of  soil  at  any  particular  location  but 
shows  patterns  of  soils  for  general  areas. 
The  Soil  Conservation  Service  preliminary  draft  descrip- 
tion of  the  fourteen  soil  associations  in  Lake  County  are 
presented  in  the  following  paragraphs: 

1.  Cheadle-Perma  Soil  Association.  This  association 
consists  of  grassland  soils  occupying  steep  bedrock  areas. 
It  is  dominated  by  well  and  somewhat  excessively 
drained,  very  shallow  to  deep  soils  containing  a  high 
percentage  of  rock  fragments.  Elevations  range  from 
3,100  to  5,000  feet.  The  mean  annual  precipitation  is 
from  fourteen  to  twenty  inches  and  the  frost  free  season 
is  ninety  to  120  days.  This  association  comprises  about 
twelve  percent  of  the  county. 


The  steep  slopes,  high  percent  of  rock  fragments  and 
bedrock  increase  the  problems  of  building  and  road 
construction.  Susceptibility  to  surface-water  runoff  is 
mainly  during  seasons  in  which  the  surface  is  frozen. 

2.  Garlet-Saltese  Soil  Association.  This  association 
consists  of  forest  soils  occupying  steep  mountainous 
areas.  It  is  dominated  by  soils  developed  in  materials 
weathered  from  mainly  quartzite  bedrock.  The  soils  are 
well  to  somewhat  excessively  drained,  very  shallow  to 
deep  and  contain  a  high  percent  of  rock  fragments. 
Elevations  range  from  3,300  to  7,000  feet.  The  mean 
annual  precipitation  is  from  sixteen  to  thirty  inches  and 
the  frost  free  season  is  sixty  to  one  hundred  days.  This 
association  comprises  about  thirty  five  percent  of  the 
county. 

The  steep  slopes,  high  percent  of  rock  fragments  and 
bedrock  increase  the  problems  of  building  and  road 
construction.  Although  the  soils  are  moderate  or  some- 
what rapid  in  permeability,  they  are  susceptible  to 
surface  water  runoff. 

3.  J  DC  ko-Lolo- Dominic  Soil  Association.  This  associ- 
ation consists  of  shallow  and  moderately  deep  soils 
developed  in  gravelly  outwash.  Slopes  range  from  zero  to 
about  five  percent  with  the  exception  of  a  few  narrow 
terrace  edges.  Elevation  ranges  from  2,500  to  3,200  feet. 
The  mean  annual  precipitation  is  fourteen  to  eighteen 
inches  and  the  frost  free  season  is  from  one  hundred  to 
130  days.  This  association  comprises  about  three  percent 
of  the  county. 

The  gravel  deposits  provide  a  good  base  for  buildings  and 
roads.  They  are  also  a  good  source  of  road  surfacing 
material  but  most  contain  too  many  fines  for  pitrun 
concrete  aggregate.  The  high  porosity  of  these  gravel 
deposits  create  a  susceptibility  of  pollution  to  shallow 
domestic  water  supplies  and  streams. 

4.  Kerr-Belfield  Soil  Association.  This  association 
consists  of  deep,  well  drained  silty  soils  having  a  claypan 
subsoil  and  alkaline  substrata.  Slopes  are  zero  to  about 
five  percent  except  along  the  deeply  entrenched  West 
Miller  coulee.  Elevations  range  from  2,900  to  3,200.  The 
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mean  annual  precipitation  is  about  fifteen  inches  and  the 
frost  free  season  is  about  120  days.  This  soil  association 
comprises  about  two  percent  of  the  county. 

These  soils  are  slowly  permeable  and  are  thus  susceptible 
to  surface  runoff  and  stream  pollution.  The  materials 
have  a  low  stability  thus  creating  a  construction  problem 
for  building  and  heavy  duty  roads.  The  alkaline  substrata 
of  the  soils  creates  a  corrosion  potential  for  steel 
pipelines. 

5.  Lambert-Midway  Soil  Association.  This  associ- 
ation consists  of  steep,  light  colored,  thin  silty  and 
clayey  soils.  It  occupies  the  breaks  into  the  Flathead 
River.  Elevation  ranges  from  2,550  feet  to  3,200  feet. 
The  mean  annual  precipitation  is  thirteen  to  fifteen 
inches  and  the  frost  free  season  is  1 10  to  130  days.  This 
association  comprises  about  two  percent  of  the  county. 

Grass  production  is  low.  water  erosion  is  a  severe  hazard. 
The  materials  are  unstable  for  engineering  purposes. 

6.  Linton-Blanchard  Soil  Association.  This  associ- 
ation consists  of  well  drained,  dark  colored  coarse  silty 
to  sandy  soils  developed  in  glaciofluvial  deposits.  Slopes 
are  mostly  in  the  zero  to  seven  percent  range.  Elevation 
ranges  from  2,700  to  3,200  feet.  The  mean  annual 
precipitation  is  from  thirteen  to  seventeen  inches  and 
the  frost  free  season  is  about  120  days.  This  association 
comprises  about  two  percent  of  the  county. 

These  soils,  having  a  moderate  to  rapid  permeability,  are 
only  slightly  susceptible  to  surface  water  runoff.  The 
rapid  permeability  of  the  Blanchard  and  Jocko  soils 
could  create  a  pollution  problem  to  shallow  domestic 
water  supplies  and  streams.  The  Jocko  soil  has  a  good 
load  bearing  capacity  for  buildings  and  roads  and  is  also 
a  suitable  source  for  road  surfacing  material. 

7.  iVIc Donald-Crow  Soil  Association.  This  soil  associ- 
ation consists  of  well  drained,  grassland-timber  soils 
developed  in  clayey  glacial  till.  The  principal  soils  have 
loamy  surfaces  but  clayey  subsoils  and  substrata.  Slopes 
range  from  one  to  about  fifteen  percent  and  elevations 
range  from  3,100  to  4,000  feet.  The  mean  annual 
precipitation  is  sixteen  to  twenty  two  inches  and  the 
frost  free  season  is  ninety  to  120  days.  This  association 
comprises  about  four  percent  of  the  county. 


These  soils  have  moderate  to  slow  permeability  and  are, 
therefore,  susceptible  to  surface  water  runoff.  The 
materials  are  suitable  and  sites  are  available  for  water 
storage  reservoirs.  The  low  bearing  capacity  and 
shrink-swell  characteristics  create  a  construction  prob- 
lem for  tall  buildings  and  heavy  duty  roads. 

S.Polson-Hilbert  Soil  Association.  This  soil  associ- 
ation consists  of  deep,  well  drained  silty  soils  developed 
in  varved  lake  sediments.  Slopes  range  from  zero  to 
about  eight  percent  and  elevations  range  from  2,900  to 
3,200  feet.  The  mean  annual  precipitation  is  fourteen  to 
sixteen  inches  and  the  frost  free  season  is  about  120 
days.  This  association  comprises  about  two  percent  of 
the  county. 

These  soils  are  used  mainly  for  irrigated  pasture,  hay  and 
small  grains,  and  dryland  small  grains.  These  soils  are 
moderately  permeable  but  are  susceptible  to  surface 
water  runoff.  The  soil  material  has  a  low  bearing 
capacity  for  buildings  and  heavy  duty  roads. 

9.  Prospect-Hyrum  Soil  Association.  This  soil 
association  consists  of  well  drained,  dark  colored  loamy 
soils  developed  in  glacial  till.  Slopes  are  irregular  and 
range  from  one  to  twenty  percent  and  elevations  vary 
from  3,000  to  3,500  feet.  The  mean  annual  precipitation 
is  thirteen  to  sixteen  inches  and  the  frost  free  season  is 
about  120  days.  This  association  comprises  about  three 
percent  of  the  county. 

These  soils  are  moderately  permeable  but  are  susceptible 
to  surface  water  runoff.  The  materials,  except  from  the 
Kerr  soils,  are  fairly  stable  and  have  a  fair  bearing 
capacity  for  buildings  and  roads. 

lO.Post-Allentine  Soil  Association.  This  soil  associ- 
ation consists  of  well  drained,  very  slowly  permeable 
claypan  soils  developed  in  varved  clayey  lake  bed 
sediments.  Slopes  range  from  zero  to  about  eight  percent 
with  elevations  varying  from  2,600  to  3,200  feet.  The 
mean  annual  precipitation  is  from  thirteen  to  sixteen 
inches  and  the  frost  free  season  is  about  120  days.  This 
soil  association  comprises  about  eight  percent  of  the 
county. 

The  very  slow  permeability  of  these  soils  makes  them 
susceptible  to  surface  water  runoff.  The  low  stability 
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and  high  shrink-swell  creates  a  construction  problem  for 
tall  buildings  and  heavy  duty  roads.  The  alkaline 
substrata  of  these  soils  also  creates  a  corrosion  potential 
for  steel  pipelines.  The  materials  are  well  suited  for 
water  reservoir  areas. 

11.  Round  Butte  Soil  Association  Areas.  This  soil 
association  comprises  light  colored,  slowly  permeable 
claypan  soils  developed  in  varved  clayey  lake  bed 
sediments.  Slopes  are  mainly  zero  to  nine  percent  with 
elevations  ranging  from  2,600  to  3,100  feet.  The  mean 
annual  precipitation  is  thirteen  to  fifteen  inches  and  the 
frost  free  season  is  about  120  days.  This  soil  association 
comprises  about  seven  percent  of  the  county. 

The  slow  permeability  makes  these  soils  susceptible  to 
surface  water  runoff.  The  moderately  alkaline  substrata 
creates  a  corrosion  potential  for  steel  pipelines.  The 
materials  have  a  low  bearing  capacity  which  creates  a 
construction  problem  for  tall  buildings  and  heavy  duty 
roads. 

12.Selon-Haskill  Soil  Association.  This  soil  associ- 
ation consists  of  well  drained  coarse  silty  to  sandy  soils 
developed  under  a  forest  cover.  Slopes  range  from  zero 
to  ten  percent  with  elevations  ranging  from  3,100  to 
3,300  feet.  The  mean  annual  precipitation  is  fifteen  to 
eighteen  inches  and  the  frost  free  season  is  100  to  120 
days.  This  association  comprises  about  one  percent  of 
the  county. 

The  materials  from  most  soils  are  hard  to  compact  and 
have  a  low  to  fair  load  bearing  capacity. 

IS.Whitefish-Waits  Soil  Association.  This  soil  associ- 
ation consists  of  deep,  forest  soils  developed  mainly 
from  loamy  glacial  till.  Slopes  range  from  zero  to  thirty 
percent  with  elevations  varying  from  2,900  to  4,500 


feet.  The  mean  annual  precipitation  is  from  sixteen  to 
twenty  four  inches  and  the  frost  free  season  is  seventy  to 
120  days  with  the  short  season  being  in  the  Swan  Valley. 
This  association  comprises  about  eight  percent  of  the 
county. 

Most  of  the  soil  materials  have  a  fair  load  bearing 
capacity  for  buildings  and  roads.  Gravelly  deposits 
scattered  across  the  areas  are  suitable  sources  for  road 
surfacing  material. 

14. Alpine-Rockland  Association.  This  association 
consists  of  steep  rocky  mountainous  areas  with  eleva- 
tions ranging  from  5,500  to  10,000  feet.  Rock  outcrops 
and  talus  dominate  the  areas. 

CONCLUSIONS 

The  soils  have  generally  been  easy  to  deal  with  where 
shallow  domestic  water  wells  and  individual  sewage  drain 
fields  have  been  constructed.  The  large  amounts  of 
alluvial  gravels  deposited  in  the  major  stream  drainages 
account  for  both  the  abundance  of  ground  water  and  the 
rapid  percolation  rates. 

Construction  of  water  and  sewer  systems  in  the  various 
soils  has  not  been  found  to  be  difficult.  Pipeline  trench 
digging  in  the  sands  and  clays  is  extremely  easy,  while 
the  coarse  stream  gravels  slow  operations  somewhat. 
Some  bedrock  has  been  encountered  at  normal  water 
and  sewer  line  installation  depths. 

Sources:  1.  U.  S.  Department  of  Agriculture,  Soil 
Conservation  Service,  Poison,  Montana 

2.  "Water  Resources  Survey"  Lake  County 
Montana,  Montana  Water  Resources  Board, 
Helena,  Montana,  1963 


COMMUNITY  WATER  SYSTEM  FACILITIES 


GENERAL 

This  comprehensive  report  covers  the  overall  problems, 
existing  or  projected,  for  Lake  County,  Montana.  The 
volume  of  data  processed  and  evaluated  and  the  intent 
of  the  report  do  not  allow  the  detailed  analysis  of  any 
one  system. 


The  intent  of  this  report  is  to  point  out  the  general 
needs  of  each  community  with  the  objective  that  each 
community  may  in  the  future  be  provided  with  a  safe 
and  adequate  water  system.  The  general  solutions  to 
overall  problems  suggested  in  this  report  may  have  to  be 
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modified  when  detailed  studies  are  made.  These  modifi- 
cations may  be  in  exact  size  of  parts  of  a  system  or  in 
some  detailed  design  variation  but  will  not  detract  from 
the  overall  value  of  the  general  information  presented. 

The  demand  for  water  from  community  water  systems  is 
basically  due  to  three  requirements.  These  are:  sufficient 
water  supply  for  domestic  purposes,  for  fire  fighting  and 
for  industrial  needs.  The  demand  for  industrial  water 
supply  has  not  been  extensive  in  Montana  and  should 
not  control  the  design  of  most  community  systems. 
Where  economic  projections  indicate  industrial  develop- 
ment, the  anticipated  demand  on  domestic  water 
systems  is  considered.  Sufficient  water  for  fire  fighting 
must  be  considered;  however,  economic  feasibility  will 
usually  control  the  extent  of  such  facilities.  In  most 
small  communities,  a  system  whose  capacity  would  give 
high  ratings  for  fire  protection  would  require  a  system 
considerably  larger  than  necessary  for  domestic  purposes 
and  one  that  the  community  might  be  unable  to  finance. 
The  approach  in  such  cases  has  been  to  propose  a  system 
suitable  for  present  domestic  needs.  These  basic  facilities 
can  then  be  expanded  for  more  complete  service  and  for 
higher  ratings  as  it  becomes  economically  feasible. 

The  domestic  use  of  water  has  increased  greatly  in  recent 
years.  This  is  partially  due  to  improved  economic 
conditions  making  it  possible  for  families  to  acquire  such 
water  consuming  appliances  as  dishwashers,  disposals 
and  automatic  washing  machines.  Water  usage  for 
beautifying  property  has  also  increased  since  the  people 
have  more  leisure  time.  The  most  essential  condition  is 
adequate,  safe  and  potable  water  for  domestic  purposes, 
and  this  has  been  the  primary  consideration  in  this 
study.  See  Appendix  II  for  further  comments  on  analysis 
criteria. 

BASIC  CONSIDERATIONS 

Communities  studied  in  this  comprehensive  plan  were 
those  with  a  minimum  of  five  potential  users  and  a 
maximum  population  of  5,500.  Each  community,  within 
this  category,  was  visited  at  least  once.  During  these 
visits,  the  type  of  water  facilities  available  was  examined, 
and  an  evaluation  of  the  facilities  was  made  from  the 
standpoint  of  fulfilling  the  needs  of  the  residents. 

The  existing  systems  were  found  to  be  quite  varied  in 


their  operation,  condition  and  suitability  for  serving  the 
needs  of  the  users.  The  situation  in  each  community  was 
evaluated  separately;  however,  some  general  classifica- 
tion of  the  various  systems  was  possible.  These  are 
described  briefly  in  the  following  paragraphs  so  that  the 
general  philosophy  of  the  analysis  can  be  shown. 

1.  In  some  communities,  the  homes  are  quite  wide- 
spread and  few  in  number.  Good  water  in  adequate 
quantities  can  be  found  at  reasonable  depths.  For  such 
situations,  private  wells  will  provide  a  safe  and  suitable 
water  system. 

2.  iVIany  communities  have  had  access  to  good  water 
from  private  wells  for  many  years.  In  some  of  these 
communities,  population  is  increasing  and  the  area  is 
becoming  more  densely  settled.  As  a  result,  wells  tested 
for  bacteriological  quality  occasionally  indicate  there  is 
pollution  present.  When  this  occurs,  it  is  usually  the 
beginning  of  a  problem  which  will  continue  to  worsen. 
Increasing  population  and  a  higher  potential  for  con- 
tamination indicate  the  need  for  a  safe  community  water 
facility.  The  system  should  be  one  which  will  serve  the 
domestic  needs  of  the  residents  now  with  provisions  for 
improvements  and  expansion  as  needed. 

3.  iVIany  communities  have  enjoyed  a  central  water 
system  for  years  but  have  not  made  annual  improve- 
ments and  replacements.  This  has  resulted  in  overloaded 
and  antiquated  systems.  Suggestions  for  immediate 
improvements  which  will  fit  into  an  overall  replacement 
program  are  included  in  this  report. 

4.  Some  communities,  which  have  experienced  a 
steady  population  growth,  are  finding  that  their  water 
systems  are  inadequate  for  present  demands  and  will 
require  enlargement.  Population  projections  and  eco- 
nomic trends  are  used  to  determine  the  need  for 
improvements  and  also  to  justify  the  type  and  extent  of 
proposed  improvements. 

LAKE  COUNTY 

The  estimated  1970  population  of  Lake  County  is 
14,300.  Approximately  5,300  or  thirty  seven  percent  of 
these  people,  are  presently  served  by  a  central  water 
system  and  the  remainder  are  served  by  such  private 
facilities  as  wells  and  springs.  If  the  schedule  of  proposed 
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improvements  outlined  in  this  report  is  followed,  about 
7,220,  or  forty  eight  percent  of  the  estimated  popu- 
lation, will  have  access  to  central  water  systems  by  1975. 
It  is  expected  that  the  remaining  fifty  two  percent  will 
live  in  the  outlying  areas  and  the  homes  will  not  be  close 
enough  together  to  make  central  systems  feasible. 

POLSOIM 

Existing  System.  The  1970  population  for  Poison 
and  the  adjacent  area  is  2,750.  The  area  is  expected  to 
grow  steadily  throughout  the  planning  period.  The  area 
presently  served  by  the  community  water  system  is 
shown  on  Maps  5  and  6.  The  estimated  number  of 
persons  in  the  area  is  2,450. 

The  supply  of  water  is  obtained  from  a  450  gallon  per 
minute  (GPM)  well,  a  500  GPM  well  and  an  additional 
1,000  GPM  from  Hell  Roaring  Dam  and  reservoir. 
Storage  consists  of  a  500,000  gallon  storage  tank  and 
two  250,000  gallon  storage  tanks.  The  supply  of  water 
and  storage  available  is  considered  to  be  adequate  for 
their  needs  throughout  the  planning  period. 

The  community  has  considered  abandoning  the  supply 
line  from  Hell  Roaring  Creek.  The  supply  line  is  about 
six  miles  long  and  consists  of  twelve  inch  wood  line.  This 
supply  line  is  in  fairly  good  condition  at  the  present 
time;  however,  it  is  possible  that  replacement  may  be 
necessary  by  1990.  Should  it  become  logical  to  abandon 
the  supply  line,  a  well  could  be  developed  to  replace  this 
source. 

Improvements  Next  Five  to  Ten  Years.  The  pop- 
ulation is  expected  to  reach  2,875  by  1975.  Improve- 
ments to  the  existing  system  are  not  believed  to  be 
necessary;  however,  expansion  of  the  distribution  system 
should  take  place.  Expansion  of  the  service  area,  as 
shown  on  Maps  5  and  6,  would  result  in  improved 
facilities  for  approximately  425  residents. 

Improvements  by  1990.  By  1990,  the  area  is  ex- 
pected to  have  a  population  of  3,400.  The  present 
system,  together  with  the  proposed  improvements 
during  the  five  to  ten  year  period,  would  provide  a 
system  which  could  be  expanded  to  serve  the  1990 
population.  The  additional  lines,  shown  on  Maps  5  and 


6,  and  distribution  piping  are  the  only  improvements 
anticipated  during  this  period. 

A   replacement  program   for  existing  older  lines  is 
presently  being  conducted.  This,  of  course,  will  be 
necessary  throughout  the  period. 
RONAN 

Existing  System.  The  community  is  expected  to 
show  substantial  population  growth  throughout  the 
planning  period.  The  estimated  1970  population  is 
1,535.  The  community  water  system  now  in  existence 
serves  their  basic  needs;  however,  many  improvements 
could  be  made. 

The  water  supply  is  presently  obtained  from  a  mountain 
stream.  About  415  GPM  are  available  from  this  source. 
A  well  producing  300  GPM  is  located  in  the  city  and 
supplies  water  as  necessary.  These  sources  should  pro- 
vide an  adequate  amount  of  water  and  reportedly  do, 
except  during  the  summer.  Presently,  storage  is  not 
available  in  the  distribution  system.  This  is  considered  to 
be  the  reason  for  water  shortage  during  the  hot  summer 
days. 

Improvements  Next  Five  to  Ten  Years.  The  esti 
mated  1975  population  is  1,650.  This  increase  will  not 
result  in  excessive  demand  on  the  system.  The  existing 
system  and  necessary  improvements  are  shown  on  Map 

7.  The  storage  is  considered  to  be  necessary  to  handle 
periods  of  high  demand  and  to  provide  some  storage  for 
fire  protection.  The  proposed  improvements  to  the 
distribution  system  will  result  in  increased  flows  and 
pressure  to  a  substantial  portion  of  the  town. 

Improvements  by  1990.  By  1990,  the  population  is 
expected  to  be  2,150.  The  present  system,  together  with 
the  improvements  during  the  five  to  ten  year  period  will 
result  in  a  system  which  is  adequate  for  the  1990 
population.  If  the  storage  tank  is  not  constructed,  an 
additional  source  of  water  will  have  to  be  developed.  A 
well  could  readily  be  constructed  to  fulfill  this  need. 
Additional  pipeline,  as  shown  on  Map  7,  will  be 
necessary  to  serve  new  areas  of  development. 

ST.  IGNATIUS 

Existing  System.  The  estimated  1970  population  is 
1,270.  The  community  is  expected  to  have  steady 
population  growth  through  1990. 
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The  present  water  system  is  supplied  by  a  well  which 
produces  350  GPM  and  by  a  supply  line  from  iVlission 
Creel<  Reservoir  yielding  about  300  GPM.  This  is 
considered  to  be  an  adequate  supply  throughout  the 
planning  period.  The  iVlission  Creek  supply  line  is  wood 
pipe  which  is  quite  old  and  deteriorated  and  will  require 
replacement.  This  line  is  five  miles  long  and  leaks  quite 
badly.  The  entire  distribution  system  consists  of  wood 
pipe;  however,  it  seems  to  be  in  fair  condition.  Storage 
consists  of  a  50,000  gallon  wood  tank  about  two  and 
one  half  miles  from  town.  This  tank  also  leaks  badly  and 
needs  replacement.  The  present  system  is  on  iVIap  8. 

Improvements  Next  Five  to  Ten  Years.  The  pop- 
ulation is  expected  to  reach  1,270  by  1975.  This 
increase  can  be  handled  by  the  present  water  system.  It 
is  difficult  to  determine  just  when  a  major  replacement 
program  should  begin.  Water  losses  through  leakage  can 
be  quite  costly.  Inefficient  water  systems  do  result  in 
extensive  water  wastage  in  addition  to  increased  pump- 
ing costs. 

The  community  should  consider  an  advanced  planning 
study  in  order  that  a  logical  plan  for  a  replacement 
program  can  begin.  Whether  the  entire  system  should  be 
replaced  or  an  annual  replacement  program  be  under- 
taken could  be  investigated  in  this  study. 

Improvements  by  1990.  The  1990  population  is 
expected  to  reach  1,550.  The  present  system  is  not 
expected  to  be  in  operation  at  this  time.  Repair  costs 
should  indicate  that  complete  replacement  of  the  wood 
lines  will  be  necessary.  The  supply  line  could  be 
abandoned  and  replaced  by  a  well  within  the  com- 
munity. Storage  should  be  provided  to  sustain  periods  of 
peak  demand. 

PABLO 

Existing  System.  The  estimated  1970  population  is 
three  hundred.  This  population  is  expected  to  increase 
substantially  by  1990.  The  residents  presently  obtain 
their  water  supply  from  private  wells.  These  wells  vary  in 
depth  but  good  water  can  be  obtained  at  about  thirty 
feet.  Good  water  in  large  quantities  is  available. 
The  community  has  considered  constructing  a  central 
water  system.  They  have  made  preliminary  investigations 


and  have  made  application  for  federal  aid.  These 
improvements  are  feasible  and  can  be  justified  because 
of  the  rather  large  number  of  persons  involved. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  increase  to  325  by  1975.  This 
figure  may  increase  even  more  if  the  convenience  of  a 
central  water  system  is  made  available  to  the  residents. 
The  water  system  is  feasible  and  should  be  constructed 
during  this  period. 

There  is  an  existing  well  as  shown  on  Map  9.  It  is 
expected  that  this  well  could  be  developed  to  adequately 
serve  the  needs  of  the  community.  Storage  should  be 
provided  as  shown.  The  buildings  are  located  over  a 
rather  small  area,  therefore,  the  amount  of  distribution 
piping  needed  would  be  small.  The  water  system  could 
be  constructed  very  economically. 

Improvements  by  1990.  The  1990  population  is 
expected  to  reach  400.  It  is  expected  that  the  com- 
munity water  system  will  be  in  existence  by  this  time. 
The  only  improvements  necessary  during  this  period  will 
be  the  expansion  of  the  distribution  system. 

CHARLO 

Existing  System.  The  1970  population  is  estimated 
to  be  180.  A  community  water  system  is  presently 
serving  the  needs  of  the  residents.  The  system  reportedly 
functions  very  satisfactorily  except  during  the  hot 
summer  days,  when  some  shortage  of  water  is  experi- 
enced. The  distribution  system  consists  of  wood  pipe 
about  twenty  five  years  old.  The  pipe  developes  leaks 
periodically  and  is  being  replaced  as  necessary.  The 
water  supply  is  obtained  from  a  ninety  three  GPM  well. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  predicted  to  be  195.  An  additional  supply 
of  water  should  be  developed  by  this  time.  An  additional 
fifty  GPM  would  be  sufficient  for  their  needs.  This 
amount  of  water  should  be  readily  obtainable  by  drilling 
a  well  to  a  depth  of  about  four  or  five  hundred  feet. 

Improvements  by  1990.  By  1990,  the  population  is 
expected  to  be  270.  The  present  system,  with  the 
additional  well,  will  adequately  serve  their  needs.  The 
wood  distribution  piping  will  have  deteriorated  sub- 
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stantially  by  this  time  and  it  is  expected  that  the  pipe 
will  have  to  be  completely  replaced.  The  majority  of  this 
replacement  should  take  place  over  the  entire  twenty 
years  and  very  possibly  only  a  small  amount  of  wood 
will  remain  by  1990. 

SWAN  LAKE 

Existing  System.  The  1970  population  is  estimated 
to  be  two  hundred.  The  residents  presently  obtain  their 
water  supply  from  private  wells  which,  reportedly,  serve 
their  present  needs  very  satisfactorily. 

Improvements  Next  Five  to  Ten  Years.  By  1975,  the 
population  will  increase  to  225.  A  central  water  system 
is  proposed  for  the  community  since  it  is  justified  by  the 
present  population  and  an  increase  in  population  is 
predicted.  A  well  producing  good  quality  water  could  be 
developed  quite  easily.  Storage  could  be  provided 
economically  since  high  ground  exists  near  the  town. 

Improvements  by  1990.  The  1990  population  is 
estimated  to  be  325.  The  local  demand  for  a  community 
water  system  may  not  develop  during  the  five  to  ten 
year  period;  however,  by  1990  the  need  and  local 
demand  should  necessitate  the  construction  of  the 
system. 

ROLLINS 

Existing  System.  The  present  population  of  Rollins  is 
estimated  to  be  140.  This  fluctuates  a  great  deal  since 
the  community  is  primarily  a  summer  home  area.  The 
residents  presently  obtain  their  water  supply  from 
private  wells.  These  wells  adequately  serve  the  needs  for 
most  residents,  although  some  problem  areas  exist. 
During  summer  months,  the  demand  for  a  more  suitable 
water  system  is  much  greater. 

Improvements  Next  Five  to  Ten  Years.  The  number 
of  permanent  residents  is  expected  to  remain  steady 
through  1975.  Based  on  this  population,  and  the 
additional  demand  created  by  summer  residents,  a 
community  water  system  is  proposed.  The  system  could 
be  constructed  quite  economically  since  a  good  water 
supply  could  be  obtained  from  a  well  of  reasonable 
depth.  The  homes  are  spread  over  a  rather  large  area; 
they  are,  however,  quite  close  together. 


Improvements  by  1990.  The  population  is  expected 
to  be  190  by  1990,  with  an  additional  demand  still 
present  during  summer  months.  A  water  system  capable 
of  serving  the  needs  of  the  present  population  would 
adequately  serve  the  1990  population. 

RAVALLI 

Existing  System.  The  residents  presently  obtain  their 
supply  of  water  from  private  wells.  The  amount  of  water 
available  and  the  quality  of  the  water  is  considered  to  be 
good.  The  present  population  is  about  one  hundred.  The 
community  has  experienced  some  problems  with  their 
wells  in  the  past;  however,  the  cause  of  the  contami- 
nation is  believed  to  be  known  and  under  control. 

Improvements  Next  Five  to  Ten  Years.  A  community 
water  system  is  feasible  and  is  proposed  during  this 
period.  The  population  is  expected  to  increase  substanti- 
ally throughout  the  planning  period.  A  good  well  could 
be  developed  at  a  reasonably  shallow  depth.  Storage 
could  be  economically  constructed  on  a  high  point  near 
the  community. 

Improvements  by  1990.  The  population  is  expected 
to  be  175  by  1990.  A  system  designed  to  adequately 
serve  the  present  needs  of  the  community  will  be 
sufficient  through  1990. 

ARLEE 

Existing  System.  The  residents  presently  obtain 
their  supply  of  water  from  private  wells.  These  wells  are 
about  ninety  feet  deep  and  are  an  excellent  source  of 
water.  The  demand  for  a  community  water  system  has 
not  developed  in  this  community  at  this  time.  The 
population  is  estimated  to  be  one  hundred  and  since 
good  wells  are  available  a  central  system  has  not  been 
deemed  necessary.  The  population  is  expected  to  double 
by  1990  and  because  of  this  a  community  water  system 
is  proposed. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  predicted  to  be  125.  This  population  is 
sufficient  to  make  a  community  water  system  feasible. 
The  system  should  be  supplied  by  a  seventy  GPM  well. 
This  well  could  be  developed  very  easily  at  a  reasonably 
shallow  depth. 
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Improvements  by  1990.  The  population  is  expected 
to  be  two  hundred  by  1990.  A  system  which  would 
adequately  serve  the  present  population  would  be 
sufficient  throughout  the  planning  period. 

BIG  ARM 

Existing  System.  The  present  permanent  population 
is  one  hundred;  however,  the  population  increases 
substantially  during  the  summer  months.  Private  wells 
provide  the  water  supply. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  135.  A  central  water 
system  is  feasible  and  is  proposed  during  this  period.  A 
well  capable  of  producing  seventy  five  GPM  would  be 
required  and  should  not  be  difficult  to  develop.  A 
constant  pressure  pumping  facility  could  be  used,  or  a 
storage  tank  could  be  constructed  on  high  ground  near 
the  town. 

Improvements  by  1990.  The  1990  population  is 
expected  to  be  two  hundred.  During  the  summer,  the 
number  of  residents  will  be  significantly  larger.  A  system 
which  will  adequately  serve  the  present  community 
needs  will  be  sufficient  throughout  the  planning  period. 

DAYTON 

Existing  System.  The  residents  presently  obtain  their 
water  supply  from  private  wells.  These  wells  adequately 
serve  the  needs  of  the  present  population.  It  is  estimated 
that  fifty  persons  reside  at  Dayton.  The  population  is 
expected  to  increase  considerably  by  1990. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  reach  seventy  by  1975.  The  private 
wells  are  considered  to  be  a  suitable  source  of  water 
supply  during  this  period. 

Improvements  by  1990.  The  1990  population  is 
expected  to  be  130.  This  population  is  adequate  to 
justify  a  community  water  system  and  it  is  proposed 
that  a  system  be  constructed  by  this  time.  The  popu- 
lation will  be  somewhat  larger  during  summer  months, 
making  the  system  even  more  feasible.  A  well  capable  of 
producing  fifty  GPM  should  be  developed.  A  constant 
pressure  pumping  facility  or  a  storage  tank  could  be 
used. 


ELMO 

Existing  System.  The  residents  presently  obtain 
their  water  supply  from  private  wells.  These  wells 
adequately  serve  the  needs  of  the  present  population.  It 
is  estimated  that  fifty  persons  reside  at  Elmo.  The 
population  is  expected  to  increase  considerably  by  1990. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  reach  seventy  five  by  1975.  The 
private  wells  are  considered  to  be  a  suitable  source  of 
water  supply  during  this  period. 

Improvements  by  1990.  The  1990  population  is 
expected  to  be  125.  This  population  is  adequate  to 
justify  a  community  water  system  and  it  is  proposed 
that  a  system  be  constructed  by  this  time.  The  popu- 
lation will  be  somewhat  larger  during  summer  months, 
making  the  system  even  more  feasible.  A  well  capable  of 
producing  fifty  GPM  should  be  developed.  A  constant 
pressure  pumping  facility  or  a  storage  tank  could  be 
used. 

FERNDALE 

Existing  System.  The  1970  population  is  estimated 
to  be  twenty.  Private  wells  presently  furnish  the  water 
supply.  The  quality  of  the  water  is  considered  to  be 
good  and  adequate  quantities  are  available.  The  popu- 
lation is  expected  to  increase  substantially  throughout 
the  planning  period.  The  homes  are  not  considered  to  be 
located  close  enough  together  to  make  any  type  of 
central  water  system  feasible.  It  is  not  anticipated  that  a 
water  system  will  be  feasible  throughout  the  planning 
period. 

LAKE  MARY  RONAN 

Existing  System.  The  permanent  population  is  esti- 
mated to  be  ten.  The  population  increases  substantially 
during  the  summer  months  due  to  resort  trade  and 
occupancy  of  summer  homes.  A  central  water  system  is 
feasible  based  on  the  demand  of  the  summer  population. 
A  proposed  system  is  shown  on  Map  19.  This  system 
would  be  adequate  for  the  needs  throughout  the 
planning  period. 

PROCTOR 

Existing  System.  The  residents  presently  obtain  their 
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water  supply  from  private  wells.  The  present  population 
of  ten  is  expected  to  remain  steady  throughout  the 
planning  period.  The  individual  systems  adequately  serve 
the  needs  now  and  will  continue  to  do  so  throughout  the 
planning  period. 

ROUND  BUTTE 

Existing  System.  Approximately  450  persons  are 
served  by  the  present  water  system.  This  facility  is 
operated  by  the  Round  Butte  Water  Users  Association. 


About  forty  two  miles  of  pipeline  are  required  to 
provide  service  to  the  118  users.  The  system  is  supplied 
by  a  700  GPM  artesian  well.  The  well  is  pumped  at  150 
GPM.  Storage  consists  of  a  125,000  gallon  concrete 
tank.  The  system  is  shown  on  Map  21. 

Improvements  by  1990.  The  population  of  the 
planning  area  is  not  expected  to  increase  appreciably 
throughout  the  planning  period.  The  present  system  is 
considered  to  be  adequate  for  the  needs  through  1990. 


COMMUNITY  SEWER  SYSTEM  FACILITIES 


GENERAL 

Each  use  of  water  adds  some  material  or  alters  some 
characteristic  enough  to  change  the  original  quality  of 
the  water  and  often  to  pollute  it.  The  transportation  and 
dilution  of  municipal,  industrial  and  agricultural  wastes 
is  an  important  and  necessary  use  of  water;  therefore, 
special  emphasis  is  placed  on  the  control  of  water 
pollution  from  these  sources.  Some  of  these  wastes  can 
be  carried  in  limited  amounts  without  damage  to  the 
resource.  Some  wastes,  if  discharged  into  watercourses, 
can  make  their  way  into  underground  aquifers  and 
pollute  the  ground  water  so  that  it  is  unsuitable  for 
further  use. 

Pollution,  by  definition  and  interpretation,  is  a  matter  of 
degree.  Since  it  is  inevitable  that  the  quality  of  water 
will  be  altered  with  each  use,  it  is  of  critical  importance 
to  control  the  degree  and  extent  of  pollution.  Methods 
of  control  vary  with  the  type  and  degree  of  pollution. 

It  is  public  policy,  established  by  the  state  legislature,  to 
maintain  reasonable  standards  of  purity  for  the  waters  of 
the  state.  These  standards  are  to  be  consistent  with  the 
use  of  these  waters  and  including  their  use  in  carrying 
away  the  water  borne  waste  products  of  society.  The 
current  Federal  Water  Pollution  Control  Act,  in  refer- 
ence to  pollution  abatement,  gives  the  individual  states 
discretion  in  assessing  the  physical  and  economic  feasi- 
bility of  complying  with  water  quality  standards.  The 
"Water  Quality  Criteria",  "Water  Use  Classifications" 
and  "Policy  Statements"  of  the  Montana  Water  Pol- 


lution Control  Council,  for  streams  and  rivers  in  Mont- 
ana, have  been  included  in  Appendix  I. 

Sewage  may  be  derived  from  three  broad  categories. 
These  are  domestic  or  municipal  waste,  industrial  waste 
and  animal  or  agricultural  waste.  Animal  wastes  are 
usually  not  involved  in  community  sewage  facilities; 
however,  they  do  constitute  a  potential  source  of 
pollution  and  are  mentioned  for  that  reason.  It  is 
realized  that  they  must  be  controlled  and  prevented 
from  entering  streams  or  other  potential  water  supplies. 

Industrial  activity  throughout  Montana  has  been  limited; 
however,  the  need  for  control  and  treatment  of  industri- 
al wastes  is  very  apparent.  Industrial  wastes  vary  in 
quantity  and  composition  as  greatly  as  the  products  and 
processes  which  generate  them.  They  include  toxic 
chemicals,  solids  carried  in  suspension,  brines,  strong 
acids  and  alkalies,  oils,  dyes,  floating  solids  and  the  heat 
generated  by  industrial  processes.  Industrial  wastes  are 
not  found  to  be  a  major  factor  in  the  design  of  most 
community  sewage  facilities.  Where  economic  pro- 
jections indicate  industrial  development,  the  impact  on 
domestic  sewer  systems  is  considered. 

Domestic  sewage  is  the  primary  consideration  in  this 
study  and  has  been  the  basis  for  design  and  analysis. 
Where  particular  systems  are  subjected  to  loading  from 
industrial  sources,  a  more  detailed  study  will  be  neces- 
sary. Situations  of  this  type  are  considered  to  be  few  and 
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the  general  approaches  outlined  in  the  "Analysis 
Criteria"  in  Appendix  III,  will  suffice  in  practically  all 
cases. 

BASIC  CONSIDERATIONS 

There  are,  generally,  three  main  methods  of  sewage 
disposal.  These  are  septic  tanks,  mechanical  sewage 
treatment  plants  and  wastewater  stabilization  ponds. 
Local  soil  conditions,  availability  of  land  and  density  of 
population  are  the  basic  factors  which  govern  the 
selection  of  a  particular  method. 

Many  of  the  smaller  communities  have  relied  on 
individual  septic  tanks  and  cesspools  for  each  home  to 
handle  sewage  disposal.  Septic  tanks  are  suitable  if  the 
population  density  is  low  and  if  the  systems  are  properly 
designed  and  maintained.  Overflow  from  these  tanks 
must  drain  into  the  soil  and,  depending  on  local  soil 
conditions,  may  or  may  not  create  a  problem.  There  is  a 
limit  to  the  amount  of  water  that  even  loose  granular 
soil  can  absorb.  Density  of  population  and  the  length  of 
time  the  effluent  has  been  entering  the  soil  are  factors 
which  indicate  whether  septic  tanks  can  be  suitably  used 
for  sewage  disposal. 

Community  sewage  collections  and  disposal  systems  are 
much  more  desirable  when  economically  feasible.  They 
eliminate  the  individual  worry  associated  with  private 
septic  tanks.  The  danger  of  well  contaminations  or 
saturation  of  the  soil  is  also  removed.  It  is  only  when 
homes  are  spread  over  a  large  area  that  community 
sewage  facilities  cannot  more  economically  serve  a 
communities  needs. 

The  type  of  sewage  disposal  facilities  to  be  used  can 
generally  be  determined  on  the  basis  of  economic 
factors.  Mechanical  treatment  plants  provide  an  excel- 
lent means  of  sewage  disposal;  however,  the  initial  cost, 
maintenance  cost  and  power  cost  are  usually  high. 
Wastewater  stabilization  ponds  are  an  excellent  method 
of  sewage  disposal  and  usually  are  the  most  economical. 

The  Montana  Water  Pollution  Control  Council  has 
established  the  criteria  that  treatment  of  domestic  and 
industrial  waste  shall  be  secondary  treatment  or  its 
equivalent.  For  domestic  sewage,  mechanical  treatment 
plants  and  properly  designed  and  operated  wastewater 
stabilization  ponds  meet  these  requirements. 


A  schedule  has  been  established  by  the  State 
Department  of  Health  whereby  most  communities  in  the 
state  have  been  given  a  target  date  for  completion  of 
secondary  treatment  facilities.  This  date  has  been  in- 
cluded for  each  of  the  towns  where  applicable. 

LAKE  COUNTY 

Approximately  5,300  people,  or  thirty  seven  percent  of 
the  population,  are  presently  served  by  community 
sewage  facilities.  The  proposed  expansion  program  out- 
lined in  this  report  would  result  in  about  7,220  people, 
or  forty  eight  percent  of  the  estimated  1990  population, 
having  access  to  community  facilities.  The  remaining 
fifty  two  percent  will  live  in  outlying  areas  and  the 
homes  will  not  be  close  enough  together  to  make 
community  systems  feasible. 

POLSON 

Existing  System.  At  the  present  time  it  is  estimated 
that  2,400  persons  are  served  by  the  community  sewage 
facility.  The  collection  system  is  adequate  for  the 
population.  There  is  some  interconnection  of  storm 
sewage  and  domestic  sewage,  which  is  an  undesirable 
situation  and  one  which  should  be  changed.  A  two  cell 
twenty  five  acre  wastewater  stabilization  pond  provides 
treatment  for  the  sewage.  The  treatment  facility  func- 
tions satisfactorily.  The  lift  stations,  trunk  lines  and 
force  mains  are  of  adequate  size  for  present  sewage 
flows. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  2,875.  This  includes  a 
substantial  fringe  area  as  shown  on  Maps  22  and  23.  This 
area  could  be  served  by  the  additions  to  the  present 
system  as  shown.  The  wastewater  stabilization  will 
require  enlargement  by  1990.  It  is  expected  that  the 
need  for  such  enlargement  will  become  apparent  during 
this  period. 

Improvements  by  1990.  The  population  is  projected 
to  be  3,400  by  1990.  This  entire  population  can  be 
served  by  the  present  system,  with  the  additions  as 
shown  on  Maps  22  and  23.  The  wastewater  stabilization 
pond  will  require  enlargement  before  1990.  A  ten  acre 
addition  is  proposed,  based  on  the  projected  population. 
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RONAIM 

Existing  System.  The  1970  population  is  estimated 
to  be  1,535.  This  entire  population  could  be  served  by 
the  present  sewage  system  if  the  service  were  expanded 
to  each  potential  user.  The  collection  system,  lift  station 
and  force  mains  have  more  than  adequate  capacity  for 
present  sewage  flows.  The  existing  two  cell  sixteen  acre 
wastewater  stabilization  pond  is  also  adequate. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  1,650.  The  present  sewage 
treatment  facilities  will  adequately  handle  this  increased 
sewage  flow  and  no  improvements  are  considered  to  be 
necessary.  Additional  lines  will  be  necessary  to  serve  the 
additional  area. 

Improvements  by  1990.  The  population  is  expected 
to  be  2,150  by  1990.  The  present  collection  system  can 
be  expanded  to  serve  this  entire  population.  A  six  acre 
addition  to  the  present  stabilization  pond  will  be 
necessary  to  provide  adequate  capacity  for  the  projected 
population. 

ST.  IGNATIUS 

Existing  System.  The  1970  population  is  estimated 
to  be  1,200.  The  present  sewage  system  does  not  serve 
all  of  this  population.  The  collection  system  and 
stabilization  ponds  serve  the  present  users  adequately. 
Two  separate  stabilization  ponds  are  in  existence.  One  is 
four  acres  in  size  and  serves  the  hospital  and  the 
southern  part  of  town.  The  other  serves  the  remainder  of 
the  town  and  is  five  acres  in  size.  The  present  collection 
system  could  feasibly  be  expanded  to  serve  all  residents. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  be  1,270  by  1975.  The  present 
sewage  system  would  require  some  enlargement  to  serve 
this  population.  An  enlargement  of  both  stabilization 
ponds  would  be  necessary. 

Much  of  the  collection  system  is  comprised  of  six  inch 
lines.  The  expansion  of  the  collection  system  would  have 
to  take  place  by  utilizing  existing  eight  inch  lines  in  all 
cases.  The  existing  four  acre  pond  will  require  a  four 
acre  addition  to  serve  the  1990  population.  The  existing 
five  acre  lagoon  will  have  to  be  expanded  to  ten  acres  in 
order  that  the  projected  1990  sewage  flow  can  be 


treated  properly.  The  need  for  this  expansion  should  be 
apparent  during  this  period;  however,  the  1990  popu- 
lation figures  should  be  the  basis  for  design. 

Improvements  by  1990.  The  improvements  pre- 
viously proposed  will  result  in  a  satisfactory  facility, 
capable  of  serving  the  communities  needs,  for  the 
remainder  of  the  planning  period.  No  additional  improve- 
ments are  anticipated  during  this  period,  except  ex- 
pansion of  the  collection  system. 

PABLO 

Existing  System.  The  1970  population  is  estimated 
to  be  three  hundred.  This  population  is  presently  using 
private  septic  tanks  for  sewage  treatment.  The  soil  is 
sandy  and  gravelly  so  that  the  drain  fields  function  well. 
The  population  is  more  than  adequate  to  justify  con- 
struction of  a  community  sewage  system.  A  steady 
growth  is  predicted  through  1990. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  325.  A  community  sewage 
facility  could  feasibly  be  constructed  during  this  period. 
A  collection  system  consisting  of  eight  inch  lines  would 
be  necessary.  A  wastewater  stabilization  pond  appears  to 
be  the  most  feasible  type  of  sewage  treatment.  A  pond 
could  be  constructed  in  either  of  the  locations  shown  on 
Map  26. 

Improvements  by  1990.  The  population  is  expected 
to  be  four  hundred  by  1990.  The  proposed  system  will 
have  adequate  capacity  to  handle  this  number  of 
residents.  Additional  increase  could  be  handled  by 
enlarging  the  lagoon. 

CHARLO 

Existing  System.  The  180  residents  are  presently 
served  by  a  community  sewer  facility.  The  system 
functions  satisfactorily  and  adequately  serves  their 
needs.  The  collection  system  consists  of  eight  inch  pipe. 
A  two  acre  wastewater  stabilization  pond  provides 
adequate  sewage  treatment. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  195.  This  will  not  result  in 
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any  appreciable  increase  in  sewage  flow.  The  present 
sewer  system  will  not  require  enlargennent  or  im- 
provement during  this  period. 

Improvements  by  1990.  By  1990,  the  population  will 
be  270.  This  population  can  be  served  by  expanding  the 
collection  system  where  necessary.  The  stabilization 
pond  will  require  a  one  acre  addition  to  handle  the 
predicted  population. 

SWAN  LAKE 

Existing  System.  A  community  sewer  facility  is  not 
in  existence.  The  1970  population  of  two  hundred  use 
private  septic  tanks  for  sewage  disposal.  Some  of  these 
facilities  function  very  satisfactorily  while  in  other  areas 
of  town  many  problems  exist.  A  community  sewage 
system  is  feasible.  The  population  is  expected  to  increase 
substantially  throughout  the  planning  period. 

Improvements  Next  Five  to  Ten  Years.  The  1970 
population  is  predicted  to  reach  225.  During  this  period 
the  need  for  a  community  sewer  system  will  be 
apparent.  A  satisfactory  system  could  be  developed  by 
using  small  capacity  lift  stations  situated  where  neces- 
sary to  keep  trenching  depths  shallow.  Treatment  could 
be  provided  by  a  stabilization  pond  or  a  mechanical 
treatment  plant.  An  economic  study  would  be  necessary 
to  make  a  final  selection. 

Improvements  by  1990.  By  1990,  the  population  will 
have  reached  325.  The  proposed  treatment  facilities 
could  adequately  serve  this  population  if  the  collection 
system  was  expanded. 

ROLLINS 

Existing  System.  The  present  permanent  population 
is  estimated  to  be  140.  The  population  increases 
substantially  during  the  summer  months.  Private  septic 
tanks  are  presently  used  for  sewage  treatment.  A 
community  sewer  system  could  more  suitably  serve  their 
needs  and  such  a  system  is  feasible. 

Improvements  Next  Five  to  Ten  Years.  The  perma- 
nent yearlong  population  is  expected  to  remain  stable 
through  1975.  The  need  for  a  community  sewage  facility 
will  become  more  apparent  during  this  period  and 
should  be  constructed.  A  series  of  small  capacity  lift 


stations  located  systematically  would  be  necessary  to 
keep  trenching  depths  shallow.  A  wastewater  stabili- 
zation pond  appears  to  be  the  most  suitable  means  of 
sewage  treatment.  The  system  layout  is  shown  on  Map 
29. 

Improvements  by  1990.  The  population  is  expected 
to  reach  190  by  1990.  The  system  proposed  will  have 
adequate  capacity  to  serve  this  population. 

RAVALLI 

Existing  System.  The  one  hundred  residents  present- 
ly employ  septic  tanks  or  cesspools  for  storage  disposal. 
These  facilities  reportedly  function  satisfactorily. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  remain  steady  through  1975.  The 
present  private  systems  are  deemed  adequate  during  this 
period. 

Improvements  by  1990.  The  1990  population  is 
predicted  to  reach  175.  A  community  sewer  system  will 
be  feasible  and  should  be  constructed  during  this  period. 
The  proposed  system  is  shown  on  Map  30. 

ARLEE 

Existing  System.  The  one  hundred  residents  present- 
ly use  private  septic  tanks  and  cesspools  for  sewage 
treatment.  These  facilities  presently  function  satisfacto- 
rily and  adequately  serve  their  needs.  The  population  is 
expected  to  increase  substantially  during  the  planning 
period  making  a  community  system  feasible. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  predicted  to  be  125.  A  community  sewer 
system  is  proposed  during  this  period.  The  proposed 
system  is  shown  on  Map  31. 

Improvements  by  1990.  The  population  is  expected 
to  be  two  hundred  by  1990.  The  proposed  system  will 
be  adequate  for  this  population  and  could  serve  more  if 
the  wastewater  stabilization  pond  was  expanded. 

BIG  ARM 

Existing  System.  The  one  hundred  residents  present- 
ly use  septic  tanks  and  cesspools  for  sewage  disposal. 
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These  systems  reportedly  function  satisfactorily.  The 
population  is  expected  to  double  by  1990;  a  substantial 
increase  in  population  is  experienced  during  the  summer 
also.  A  community  sewer  facility  is  feasible. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  predicted  to  be  135.  This  will  increase 
substantially  during  the  summer  months.  A  community 
sewer  system  is  proposed  during  this  period  and  the  type 
of  system  which  is  considered  suitable  is  shown  on  Map 
32.  Small  capacity  lift  stations  are  used  to  keep 
trenching  depth  shallow. 

Improvements  by  1990.  By  1990,  it  is  expected  that 
there  will  be  two  hundred  permanent  residents.  The 
proposed  system  could  be  expanded  to  serve  this 
population  by  expanding  the  collection  system. 

DAYTON 

Existing  System.  The  estimated  fifty  residents 
presently  use  septic  tanks  and  cesspools  for  sewage 
disposal.  These  systems  reportedly  function  satisfacto- 
rily. The  population  is  predicted  to  expand  considerably 
during  the  planning  period. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  seventy.  The  need  for  a 
community  sewer  facility  is  not  considered  adequate 
during  this  period  since  homes  are  quite  widespread. 

Improvements  by  1990.  The  population  is  expected 
to  reach  130  by  1990.  A  community  system  is  feasible 
and  should  be  constructed  during  this  period.  The 
proposed  layout  is  shown  on  Map  33. 

ELMO 

Existing  System.  The  estimated  fifty  residents 
presently  use  septic  tanks  and  cesspools  for  sewage 
disposal.  These  systems  reportedly  function  satisfacto- 


rily. The  population  is  predicted  to  expand  considerably 
during  the  planning  period. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  seventy  five.  The  need  for  a 
community  sewer  facility  is  not  considered  adequate 
during  this  period  since  homes  are  quite  widespread. 

Improvements  by  1990.  The  population  is  expected 
to  reach  125  by  1990.  A  community  system  is  feasible 
and  should  be  constructed  during  this  period.  The 
proposed  layout  is  shown  on  Map  34. 

FERNDALE 

Existing  System.  The  twenty  residents  presently  use 
private  septic  tanks  and  cesspools  for  sewage  disposal. 
These  systems  seem  to  function  satisfactorily.  A  com- 
munity sewer  system  is  not  considered  to  be  financially 
feasible  during  the  planning  period  since  homes  are 
spread  over  a  rather  large  area. 

LAKE  MARY  RONAN 

Existing  System.  The  permanent  population  is  esti- 
mated to  be  ten.  The  population  increases  substantially 
during  the  summer  months.  A  community  sewer  system 
is  feasible  and  is  proposed  during  the  planning  period. 
Map  36  shows  the  proposed  system. 

PROCTOR 

Existing  System.  The  present  population  of  ten  is  not 
expected  to  increase  through  1990.  The  residents 
presently  use  septic  tanks  and  cesspools  for  sewage 
disposal.  These  private  systems  are  considered  to  be 
adequate  throughout  the  planning  period. 

ROUND  BUTTE 

Existing  System.  The  residents  use  private  septic 
tanks  and  cesspools  for  sewage  disposal.  These  systems 
reportedly  function  satisfactorily.  The  homes  are  spread 
over  a  rather  large  area  and  a  community  sewer  system  is 
not  considered  to  be  feasible  during  the  planning  period. 
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CONCLUSIONS,  RECOMMENDATIONS 
AND  PRIORITIES 


CONCLUSIONS 

Sanders  County  is  expected  to  show  steady  population 
growth  throughout  the  planning  period.  The 
communities  of  Thompson  Falls,  Plains  and  Hot  Springs 
will  realize  the  majority  of  the  growth. 

Sanitary  facilities  throughout  the  county  are  extremely 
varied  in  their  suitability  for  serving  the  needs  of  the 
residents.  Most  communities  have  central  water  systems 
in  existence.  These  facilities  generally  serve  those 
persons  residing  within  the  corporate  boundaries  of  the 
various  cities,  but  the  development  adjacent  to  these 
boundaries  is  usually  not  served.  Sewage  collection  and 
disposal  systems  have  not  been  developed  in  most 
communities.  Hot  Springs  is  the  only  city  providing 
central  sewer  system  facilities  to  practically  all  of  the 
residents.  Thompson  Falls  has  developed  a  partial  system 
which  could  be  expanded  to  take  in  additional  area. 
Many  of  the  other  communities  could  feasibly  construct 
central  sewer  systems  and  proposed  systems  are 
discussed  in  this  report. 

It  is  the  intent  of  this  plan  to  show  that  existing  facilities 
can  be  expanded  to  new  areas  and  to  show  where 
enlargement  of  these  facilities  may  be  necessary  to 
accomplish  this.  Layouts  for  new  systems  have  been 
proposed  where  population  is  expected  to  increase  and 
where  present  population  is  sufficient  to  justify 
construction  of  central  facilities. 

RECOMMENDATIONS 

This  plan  shows  the  various  types  of  improvements 
which  the  communities  should  be  considering  during  the 
planning  period.  These  system  proposals  are  not 
elaborate  and  represent  the  basic  facilities  necessary  to 
provide  safe  and  adequate  community  systems.  It  is 
recommended  that  the  general  proposals  of  this  plan  be 
adopted  by  the  various  governing  agencies  of  each 
community.  A  detailed  approach,  to  be  followed  in 
accomplishing  the  results  which  are  to  be  achieved  in 
each  community,  cannot  be  covered  in  a  report  of  this 
type.  Community  leaders  do  have,  however,  several 
courses  of  action  which  may  be  taken. 


It  is  realized  that  most  small  communities  do  not  have 
the  means  to  plan  and  finance  complete  water  and  sewer 
systems.  Therefore,  to  enable  communities  to  construct 
such  facilities,  five  departments  of  the  Federal 
Government  have  been  making  loans  or  grants  available 
to  them.  These  agencies  are: 

Farmers  Home  Administration 

United  States  Department  of  Agriculture 

P.  O.  Box  850 

Bozeman,  Montana  59715 

Federal  Water  Pollution  Control  Administration 

United  States  Department  of  the  Interior 

%  Montana  State  Department  of  Health 

Helena,  Montana  59601 

Public  Health  Service 

United  States  Department  of  Health, 

Education  and  Welfare 

Division  of  Indian  Health 

Billings,  Montana  59101 

Administration  for  Metropolitan  Development 

United  States  Department  of  Housing  and 

Urban  Development 

Assistant  Regional  Administrator 

Region  VI  Northwest  Area  Office 

197  New  Custom  House 

721  19th  Street 

Denver,  Colorado  80202 

Economic  Development  Administration 
United  States  Department  of  Commerce 
Montana  Field  Coordinator 
207  Medical  Arts  Building 
Butte,  Montana  59701 

The  legislation  is  constantly  changing;  therefore, 
community  leaders  should  investigate  the  various 
alternatives  and  determine  which  program  and  course  of 
action  would  be  most  beneficial  to  them. 

PRIORITIES 

It  is  difficult  to  establish  that  a  particular  system 
requires  immediate  improvements  or  that  another 
system  will  be  satisfactory  for  a  definite  period.  Several 
indicators  for  establishing  priorities  are  available, 
however.  The  general  health  of  the  people  is  certainly 
the  prime  consideration  and  this  can  only  be  insured 
when  safe  water  supplies  are  provided.  Water  supply  in 
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adequate  quantities  is  another  important  factor.  Waste 
water  must  be  treated  and  disposed  of  by  safe  methods 
to  minimize  the  problem  of  pollution  and  to  protect 
public  health.  The  total  number  of  persons  benefited  by 
any  improvement  must  also  be  considered.  These  are  the 
basic  criteria  used  in  establishing  the  following  priority 
listings: 

1.  Thompson  Falls  Sewer  System.  A  community 
sewer  system  capable  of  providing  service  to  all  the 
residents  is  of  prime  concern.  The  number  of  persons 
involved  and  the  number  of  septic  tanks  presently 
discharging  effluents  into  the  ground  are  the  main 
considerations, 

2.  Plains  Sewer  System.  The  proposed  sewer  system 
for  Plains  is  believed  to  be  very  important  since  there  are 
quite  a  large  number  of  persons  involved  and  it  is 
anticipated  that  health  problems  will  develop  since 
large  amounts  of  sewage  effluence  are  presently  being 
discharged  into  the  ground. 

Paradise  Sewer  System,  This  improvement  is 
considered  to  be  very  necessary  since  quite  a  large 
number  of  persons  are  involved.  It  is  also  believed  that 
some  sewage  is  entering  the  river  under  the  present 
conditions. 

Dixon  Sewer  System.  The  residents  of  Dixon  are 
presently  having  considerable  problems  in  the  operation 
of  their  septic  tanks  and  cesspools.  A  safe  and  suitable 
sewage  disposal  system  is  believed  to  be  a  very  important 
consideration  for  this  community. 

5.  Noxon  Water  System.  The  present  water  system 
results  in  some  shortage  of  water.  The  system  is  very  old 
and  several  operational  problems  exist. 

6.  Noxon  Sewer  System.  The  number  of  persons  who 
would  benefit  by  this  improvement  make  the  proposed 
system  feasible.   

THE 

GENERAL  CHARACTERISTICS 

Sanders  County  is  located  in  the  northwestern  corner  of 
the  State  of  Montana.  It  is  bounded  on  the  west  by  the 
State  of  Idaho,  on  the  north  by  Lincoln  County,  on  the 
east  by  Lake  County  and  on  the  south  by  the  counties 
of  Mineral  and  Missoula. 


7.  Trout  Creek  Sewer  System.  The  number  of  persons 
who  would  benefit  by  the  construction  of  the  proposed 
system  make  the  system  feasible. 

8.  Thompson  Falls  Water  System.  Even  though  the 
majority  of  the  residents  of  Thompson  Falls  have  access 
to  a  central  water  system,  it  is  felt  that  many  residents 
obtain  substandard  service.  The  proposed  improvements 
would  result  in  much  better  facilities  being  available  to 
all  the  residents  and  in  particular  to  the  residences  on 
the  higher  elevations  of  the  community.  The  proposed 
improvements  would  not  result  in  a  particularly  high 
construction  cost  and  a  substantial  benefit  would  be 
received. 

9.  Dixon  Water  System.  This  facility  is  not 
immediately  needed  since  most  residences  have 
developed  rather  good  private  wells.  The  system  is 
feasible  and  should  be  constructed  as  sufficient  local 
demand  develops. 

10.  Camas  Water  System.  This  proposed  improvement 
is  believed  to  be  important  since  the  residents  presently 
do  not  have  adequate  water  system  facilities. 

11.  Camas  Sewer  System.  This  proposed  improvement 
is  believed  to  be  necessary  since  the  residents  presently 
do  not  have  adequate  sanitary  facilities.  The  system 
could  be  economically  constructed  since  it  is  possible  to 
use  the  treatment  facilities  located  at  Hot  Springs. 

12.  Heron  Sewer  System.  This  facility  is  not 
immediately  needed,  however,  it  could  be  quite  easily 
constructed.  As  ,  sufficient  demand  develops,  the 
planning  of  this  facility  should  begin. 

It  is  not  intended  that  this  list  of  priorities  govern  the 
order  in  which  action  be  taken.  The  order  is  merely 
intended  to  rank  the  severity  of  the  problems  and  the 
need  for  improvements. 

LAND 

The  total  land  area  is  2,819  square  miles  of  which  only 
twenty  square  miles  represent  water  surface  area.  This 
water  surface  area  consists  almost  entirely  of  the  Clark 
Fork,  which  flows  northwesterly  through  the  county, 
and  of  the  reservoirs  created  by  dams  on  this  river. 
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The  topography  of  Sanders  County  is  characterized  by 
high  rugged  mountain  ridges  separated  by  narrow  valleys 
with  elevations  varying  from  about  2,200  feet  in  the 
valleys  to  mountain  peaks  over  8,700  feet.  Population 
and  development  have  generally  been  confined  to  the 
valley  of  the  Clark  Fork.  This  valley  is  narrow  at  the 
western  end  of  the  county  and  widens  at  the  eastern  end 
at  the  junction  of  the  Flathead  River  and  the  Clark 
Fork.  The  City  of  Thompson  Falls,  the  County  Seat  and 
largest  community  in  Sanders  County  lies, 
geographically,  about  midway  up  the  valley. 

Transportation  facilities  in  the  county  include  Montana 
State  Highway  200  which  traverses  the  county 
paralleling  the  Clark  Fork  and  Montana  State  Highway 
28  which  branches  northeast  from  Plains  to  the  Flathead 
Lake  Area.  Numerous  state  and  county  secondary  roads 
serve  the  outlying  areas. 

Rail  transportation  to  Sanders  County  is  furnished  by 
the  main  line  of  the  Burlington-Northern  Railroad.  The 
line  serves  the  towns  of  Plains  and  Thompson  Falls  and 
passes  through  the  communities  of  Dixon,  Perma, 
Paradise,  Trout  Creek,  Noxon  and  Heron.  Two  passenger 
and  several  freight  trains  use  the  line  daily. 

Although  there  are  no  commercial  airports  in  the 
county,  daily  air  services  and  connections  to  nation  wide 
airlines  are  available  at  Missoula  and  Kalispell.  Unpaved 
aircraft  landing  fields,  located  at  Thompson  Falls,  Plains 
and  Hot  Springs,  are  also  available  for  public  use. 

With  the  exception  of  the  area  northwest  of  Noxon, 
Sanders  County  lies  in  the  service  area  of  the  Missoula 
Division  of  the  Montana  Power  Company.  A  major 
Montana  Power  Company  hydroelectric  generating 
station  is  located  at  Thompson  Falls  with  a  major 
substation  located  to  the  southwest  of  Thompson  Falls. 
Other  major  power  companies,  that  either  serve  parts  of 
the  county  or  have  major  transmission  lines  or 
substations  in  the  area,  are  the  Bonneville  Power 
Administration  and  the  Washington  Water  Power 
Company. 

Telephone  service  to  the  bulk  of  Sanders  County  is 
provided  by  Mountain  States  Telephone  Company;  the 
area  around  Hot  Springs,  however,  is  served  by  the  Hot 


Springs  Telephone  Company. 
LAND  OWNERSHIP  AND  USE 

There  are  four  main  types  of  landowners  in  Sanders 
County  as  can  be  seen  on  Chart  1.  The  lands  of  the 
largest  landowner,  the  federal  government,  consist  of 
sixty  one  percent  of  the  1,804,160  acres  of  the  county 
and  are  composed  mainly  of  the  forested  areas  of  the 
Kaniksu,  Lolo  and  Kootenai  National  Forests.  Less  than 
one  in  four  acres,  or  twenty  three  percent,  of  the  land  is 
privately  held;  twelve  percent  is  tribal  land  of  the 
Flathead  Indian  Reservation  and  the  remaining  four 
percent  of  the  county  land  area  is  owned  by  the  state. 

Forested  regions  account  for  eighty  one  percent  of  the 
land  area  in  Sanders  County  and,  although  most  of  this 
is  federally  or  state  owned,  some  of  the  forest  land  is 
included  in  the  fifty  four  percent  of  the  county  that  is  in 
either  farms  or  ranches.  Only  a  small  amount,  less  than 
one  percent,  of  the  area  of  Sanders  County  is  water 
surface  area.  The  land  use  distribution  can  be  seen  on 
Chart  2. 

NATURAL  RESOURCES 

The  greatest  natural  resource  of  Sanders  County  is  its 
water.  Moisture  from  heavy  winter  snows  is  released 
from  the  forested  slopes  into  the  Columbia  River  system 
in  the  warm  months  and  from  there  it  is  used  for 
irrigation  and  industrial  purposes,  power  production  and 
domestic  needs.  The  reservoirs  on  the  Clark  Fork  at 
Thompson  Falls,  Cabinet  Gorge  and  Noxon  are 
important  components  of  this  system. 

National  Forests  account  for  most  of  the  eighty  one 
percent  of  the  Sanders  County  land  area  covered  by 
forests.  The  Lolo  National  Forest  covers  485,300  acres; 
the  Kaniksu  National  Forest  accounts  for  426,024  acres 
and  the  smallest  of  the  three  National  Forests,  the 
Kootenai,  covers  1,443  acres  of  the  county  land  area. 
Although  all  of  the  fifty  six  counties  in  Montana  have  at 
least  some  forest,  Sanders  County  along  with  Flathead, 
Lincoln,  Missoula  and  Lewis  and  Clark  Counties  lead  the 
state  in  forested  areas.  Four  species  of  trees  predominate 
in  the  forests  of  Sanders  County.  They  are  Douglas  fir, 
western  larch,  Engelmann  spruce  and  Ponderosa  pine. 
Douglas  fir  accounts  for  nearly  one  third  of  the 
sawtimber  (those  trees  over  eleven  inches  in  diameter) 
and  with  the  other  three  major  species  account  for  about 
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four  fifths  of  the  total  sawtimber  volume. 
Lumber  is  the  mainstay  of  the  forest  economy  in 
Sanders  County  and  utilized  over  eighty  percent  of  the 
annual  forest  harvest.  Mine  timbers,  railroad  ties,  posts 
and  poles  are  also  important  lumber  products  in  the 
Montana  market.  Among  the  many  secondary  products 
are  the  various  pre  cut  items  such  as  log  homes  and  the 
glued-up  products  such  as  fireplace  logs  and  doors.  In 
these  forest  areas  of  western  Montana  grows  the  largest 
single  block  of  western  larch  in  the  United 
States  -  about  fifty  one  percent  of  the  national  western 
larch  acreage.  Larch  is  a  prime  species  used  in  the 
production  of  plywood.  A  development  of  a  commercial 
process  for  extracting  arabogalactan,  an  industrial  gum, 
from  larch  has  opened  the  way  toward  further 
utilization  of  that  species  in  such  specialized  areas  as 
lithography. 

In  1949,  the  latest  available  figure,  there  were  1,108,694 
acres  of  commercial  forests  in  Sanders  County,  Although 
the  majority  of  these  forests  are  federal,  there  are  also 
forested  areas  on  many  private  farms  and  ranches  and 
the  owners,  here  also,  engage  in  commercial  lumbering 
activity  to  various  extents.  Christmas  tree  farming  is  one 
aspect  of  these  private  enterprises. 

In  the  fiscal  year  1969,  Sanders  County  received 
$491,717.86  from  the  federal  government  for  the 
lumbering  of  its  national  forest  areas. 

In  1964,  the  mines  of  Sanders  County  produced 
$82,000  worth  of  minerals  such  as  lead,  silver,  copper 
and  zinc.  The  most  valuable  mineral  resources,  however, 
were  construction  materials  in  the  form  of  sand  and 
gravel.  These  mineral  resources  of  Sanders  County  have 
not  yet  been  fully  developed  nor  is  their  full  potential, 
as  of  yet,  realized.  The  Montana  Bureau  of  Mines  and 
Geology  still  list  the  predominant  mineral  as  being 
unknown  in  much  of  the  rugged  terrain  of  the  county. 
Because  of  the  difficulties  imposed  on  mining  operations 
by  the  terrain  and  location  of  possible  mining  areas  and 


the  expense  involved  in  starting  mining  operations  or 
explorations,  mining  in  Sanders  County  is  practically  at 
a  standstill. 

Recreational  opportunities  in  Sanders  County  are  wide 
and  varied  and  range  from  skiing  at  Corona  Lake  to  the 
many  water  related  sports  offered  by  the  Clark  Fork  and 
its  reservoirs.  The  Thompson  River  State  Park  and  the 
Cabinet  Mountains  Wilderness  Area  are  just  two  of  the 
many  forested  areas  available  to  interested  people.  The 
rugged  terrain  of  the  county  offers  prime  hunting  for  big 
game  animals  which  include  whitetail  deer,  elk,  moose, 
mountain  goat,  black  bear  and  even  mountain  lion. 
Upland  game  birds  and  waterfowl  are  also  plentiful 
along  with  many  good  fishing  areas  throughout  the 
county.  The  recreational  potential  of  Sanders  County 
has  not  been  fully  developed.  As  the  national  population 
continues  to  expand  and  the  leisure  time  of  the  working 
man  increases,  Sanders  County  could  very  well  become  a 
major  recreational  area  because  of  its  great  beauty  and 
the  many  activities  it  offers. 
SOILS 

The  soils  in  Sanders  County  are  generally  those  of  the 
grassland  and  forested  types.  Because  of  the  stoniness  of 
the  soils,  their  uses  are  limited  in  their  natural  state. 

The  majority  of  the  soils  support  forest  products,  but 
some  conversion  has  been  accomplished  to  allow  a  few 
limited  agricultural  uses.  Most  of  the  agricultural  uses  are 
limited  to  rangelands;  pastures,  with  some  irrigated 
pastures;  and  haylands  found  in  the  lower  elevations. 

Soils  data  is  covered  in  more  detail  later  in  this  report. 
WATER 

As  mentioned  earlier,  water  is  the  major  natural  resource 
of  Sanders  County.  The  Clark  Fork,  which  flows  the 
length  of  the  county,  is  the  major  drainage  system. 
Smaller  streams  such  as  the  Bull  and  Jocko  Rivers  all 
flow  into  the  Clark  Fork  River  which  is  part  of  the 
Columbia  River  system.  Water  resources  are  covered  in 
detail  later  in  this  report. 
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THE  PEOPLE 


POPULATION 

For  analytical  and  projective  purposes,  it  is  useful  to 
study  the  population  history  of  Sanders  County  in  order 
to  find  out  what  has  happened  and  what  is  going  to 
happen.  Chart  3  graphically  shows  the  growth  of  the 
county  as  compared  with  that  of  the  State  of  Montana 
and  indicates  the  future  growth  for  both. 

Sanders  County  has  shown  an  upward  trend  in  growth 
since  1960.  Since  1940,  it  is  noted  that  the  county  did 
not  grow  at  the  same  rate  as  the  state  and  between  1950 
and  1960  it  actually  experienced  a  decline  in  population. 
It  is  anticipated  that  throughout  the  forecast  period 
Sanders  County  will  continue  to  grow  at  a  somewhat 
slower  rate  than  will  the  state. 

In  1960,  Sanders  County  was  classified  as  a  rural  area 
neither  containing  any  urban  areas  nor  being  located 
either  in  or  near  a  major  aggregate  of  urban  population. 


Table  1  indicates  that  the  urban  population  of  the 
county  has  experienced  an  average  growth  of  fourteen 
percent  every  ten  years  since  1950,  but  the  majority  of 
the  population  still  reside  in  rural  areas.  The  rural 
population  can  be  described,  however,  as  being  non  farm 
in  nature.  As  indicated,  the  farm  population  declined  by 
forty  one  percent  from  1950  to  1960,  while  the  non 
farm  population  increased  by  thirty  percent.  Figures  for 
the  1970  farm  and  non  farm  population  are  not  available 
at  this  time. 

From  1950  to  1960,  the  county  decreased  in  population 
by  103  persons.  Chart  4  indicates  that  the  net  loss  is  a 
result  of  1,025  persons  moving  out  of  the  county  while 
at  the  same  time,  experiencing  an  excess  of  922  births 
over  deaths. 

The  change  in  sex  composition  for  Sanders  County  from 
1950  to  1960  is  shown  in  Chart  5.  As  shown,  the 
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number  of  both  sexes  have  remained  fairly  stable  over 
the  ten  year  period  with  a  slight  preponderance  of  males 
over  females.  Females  are  increasing  in  total  numbers, 
however,  and  should  outnumber  the  males  in  the  near 
future.  The  age  distribution  by  sex  for  1950  and  1960 
are  shown  in  Table  2.  The  largest  population  gain  is 
noted  in  the  under  nineteen  years  age  group. 

A  total  of  fifteen  towns  and  communities  were  studied 
in  Sanders  County.  The  list  includes  the  three 
incorporated  towns  of  Hot  Springs,  Plains  and 
Thompson  Falls,  and  the  thirteen  unincorporated 
communities  of  Belknap,  Camas,  Dixon,  Heron,  Lone 
Pine,  Noxon,  Noxon  Depot,  Niarada,  Paradise,  Perma, 
Snider  and  Trout  Creek.  The  town  of  Agency  was 
investigated  but  was  found  to  be  a  wholly  self 
contained  Bureau  of  Indian  Affairs  complex  and  was, 
therefore,  deleted  from  this  study. 
Because  of  the  time  passed  since  the  1960  Census, 
current  population  estimates  had  to  be  obtained  from 
several  sources  in  the  field.  Field  surveys  and  interviews 
have  been  undertaken  to  determine  what  now  exists  and 
what  is  expected  in  the  future.  Table  3  shows  the  past 
population  experience  for  the  communities  and  the 
forecasts  for  the  future.  It  should  be  noted  that  the 
communities  of  Belknap,  Noxon  Depot  and  Niarada  are 
shown  as  having  a  zero  population.  It  is  anticipated  that 
they  will  not  have  any  population  throughout  the 
forecast  period. 

Over  the  next  twenty  years,  Thompson  Falls  will 
continue  to  be  the  largest  population  center  in  Sanders 
County.  The  city  is  the  location  of  the  Montana  Power 
Company  hydroelectric  plant,  which  provides  power  for 
western  Montana,  and  also  serves  as  the  lumbering  and 
agriculture  center  for  the  area.  The  fringe  area  will 
continue  to  increase  its  population  also.  The  total 
Thompson  Falls  area  will  have  a  1990  approximate 
population  of  2,000. 

Plains,  the  second  largest  town  in  Sanders  County,  will 
continue  its  growth  rate  throughout  the  forecast  period. 
It  presently  serves  as  a  local  lumbering  and  agricultural 
center  in  the  valley,  and  it  is  anticipated  that  its 
influence  will  remain  strong  for  the  next  twenty  years. 
The  fringe  areas  will  also  increase  in  population. 


A  slow  growth  is  projected  for  Hot  Springs  through 
1990.  If  an  added  emphasis  is  placed  on  increasing  the 
patronage  of  the  health  springs  in  the  area,  the 
population  growth  rate  will  be  greater  than  shown.  It  is 
recommended  that  the  population  of  Hot  Springs  and 
its  environs  be  checked  periodically  in  order  to  assure  an 
accurate  count  at  all  times. 

Over  the  next  twenty  years  the  communities  of  Heron, 
Lone  Pine  and  Perma  should  show  a  slow  growth  or 
remain  stable.  Camas  will  experience  a  population  loss. 
The  other  communities  will  all  have  a  growth  rate  as 
indicated  in  Table  3. 

It  should  be  emphasized  that  the  population  figures 
represent  the  permanent  population  and  do  not 
speculate  on  the  influx  of  summer  persons  into  the  area. 

The  given  figures  reflect  only  those  factors  and  trends 
for  which  information  is  available.  New  technological 
advances,  new  industries  or  other  unforeseen  conditions 
may  alter  the  population  forecast.  In  case  of  such  an 
event,  the  affected  areas  should  be  re-examined  in  light 
of  the  new  condition. 

HOUSING 

In  1960,  there  were  2,850  housing  units  within  Sanders 
County.  Chart  6  indicates  that  more  than  four  out  of 
five  of  these  units  were  of  the  rural  non  farm  type  while 
only  one  in  five  were  occupied  farms.  Thompson  Falls, 
the  largest  community  in  Sanders  County,  contained 
478  housing  units  in  1960  and  is  included  in  the  2,385 
housing  units  that  comprised  the  rural  non  farm  group. 
The  rural  farms  had  a  higher  median  number  of  rooms 
per  occupied  unit  than  did  the  rural  non  farms  with  5.0 
rooms  and  2.6  rooms  respectively.  Of  all  the  housing 
units  in  Sanders  County,  slightly  more  than  half  were 
owner  occupied  while  one  fourth  were  used  for  rental 
purposes.  Chart  7  indicates  that  a  substantial  amount, 
twenty  one  percent,  were  vacant.  The  condition  of 
housing  in  1960  is  reflected  in  Chart  8  which  indicates 
that  only  four  percent  were  in  need  of  replacement, 
while  less  than  one  in  five  needed  repair.  The  remainder, 
or  over  three  fourths,  were  classified  as  sound. 
Chart  9  reflects  the  1960  status  of  housing  units  in  terms 
of  the  source  of  water,  water  supply  and  the  method  of 
sewage  disposal.  For  geographical  reference,  the  data 
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shows  the  status  for  Sanders  County  as  a  whole,  and  for 
the  rural  farm  and  the  rural  non  farm  housing  units. 
In  1960,  well  over  half  of  all  the  homes  in  Sanders 
County  were  served  by  a  public  water  system  or  by  a 
private  company  while  more  than  one  fourth  of  the 
housing  units  utilized  individual  wells  as  their  source  of 
water.  In  the  country  farms,  however,  the  ratio  of  two 
out  of  three  for  those  being  served  by  wells  was  much 
higher  than  either  that  for  the  whole  or  that  for  the  rural 
non  farm  units  which  had  a  ratio  of  less  than  one  in  five. 
Only  about  one  in  ten  homes  in  Sanders  County  in  1960 
used  sources  other  than  either  wells,  public  systems  or 
private  companies.  The  figure  was  even  less  for  the  rural 
non  farm  homes  with  eight  percent  while,  of  the  136 
farm  units,  more  than  one  in  four,  utilized  other  sources. 
Nine  out  of  ten  of  the  homes  in  Sanders  County  had 
piped  water  inside  the  house.  This  proportion  was  the 
same  for  both  the  rural  non  farm  and  the  farm  homes. 
Only  two  percent  of  the  county  housing  units  had  piped 
water  outside  the  house.  Only  four  farms,  or  less  than 


one  percent,  and  only  sixty  one  rural  non  farm  units,  or 
three  percent,  had  piped  water  outside  the  house.  About 
one  in  fifteen  homes  did  not  have  piped  water  at  all  with 
seven  percent  of  the  rural  non  farm  homes  and  ten 
percent  of  the  farms  falling  in  this  category. 

About  one  in  five  of  the  homes  in  the  county  utilized  a 
public  sewer.  These  were  classified  in  the  rural  non  farm 
category.  The  farms,  obviously,  did  not  have  public 
sewer  systems.  The  majority  of  the  sewage  systems  in 
Sanders  County  in  1960  were  of  the  septic  tank  or 
cesspool  type  with  three  fourths  of  the  farms  and  sixty 
three  percent  of  the  rural  non  farm  homes  using  them. 
The  homes  that  were  not  part  of  a  public  sewer  system, 
and  did  not  have  a  septic  tank  or  a  cesspool,  either  did 
not  have  any  sewage  disposal  system  at  all  or  utilized 
other  means.  Thirteen  percent  of  the  rural  non  farm 
homes  and  about  one  quarter  of  the  farms  fell  in  this 
category. 
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CHART  3 

Comparative  Population  Trends 

Sanders  County  and  State  of  Montana 
1920-1990 
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TABLE  1 

Urban-Rural  Population  Changes  for  Sanders  County 


1950 

1960 

No. 
Changes 

1950-1970 

Percent 
1950-1960  1960 

1970 

No 
Changes 

Percent 
1960-1970 

Total  Population 
Sanders  County 

6,983 

6,880 

-  103 

-  1 

6,880 

7,400 

+  520 

+  8 

Urban  Population 
(Incorporated  Towns) 

2,298 

2,628 

+  330 

+  14 

2,628 

2,995 

+  367 

+  14 

Rural  Population 

4 ,685 

4 ,252 

-  433 

-  9 

4,252 

4 ,405 

+  1  53 

+  4 

Farm  Population 

2,605 

1  ,541 

-1  ,064 

-41 

1  ,541 

N  A* 

N  A* 

N  A* 

Non  Farm  Population 

2,080 

2,71  1 

+  631 

+30 

2,71  1 

N  A* 

IMA* 

NA* 

Sources:    1.  U.  S.  Census  of  Population  *   Not  Available 

2.  I ntermountain  Planners,  Inc. 


TABLE  2 
Age  &  Sex  Composition  of  Sanders  County 


Age  Group  Male 

Female 

Male 

Female 

Under  5 

372 

362 

386 

342 

5-14 

637 

638 

689 

694 

15-19 

245 

248 

265 

256 

20-24 

209 

199 

151 

157 

25-34 

438 

393 

361 

373 

35-44 

484 

450 

433 

395 

45-54 

434 

367 

436 

375 

55-64 

444 

287 

339 

316 

65-74 

327 

221 

329 

235 

75  + 

142 

86 

216 

132 

Total 

3,732 

3,251 

3,605 

3,275 

Source:    U.  S.  Census  of  Population 


TABLE  3 

Population  Forecast  for  Towns  and  Communities 
Sanders  County 


1950 

1960 

1970 

1975 

1980 

1990 

Belknap 

20 

5 

0 

0 

0 

0 

Camas 

100 

50 

35 

30 

25 

20 

Dixon 

150 

140 

120 

125 

130 

145 

Heron 

50 

25 

50 

60 

75 

90 

Hot  Springs 

733 

585 

600 

640 

680 

790 

Fringe 

NA* 

NA* 

40 

65 

100 

140 

Lone  Pine 

NA* 

10 

25 

25 

25 

25 

Noxon 

250 

150 

250 

270 

290 

335 

Noxon  Depot 

NA* 

5 

0 

0 

0 

0 

Niarada 

5 

5 

0 

0 

0 

0 

Paradise 

300 

300 

315 

325 

330 

350 

Per  ma 

30 

25 

20 

20 

20 

20 

Plains 

714 

769 

930 

1,080 

1,230 

1,275 

Fringe 

NA* 

NA* 

270 

300 

315 

350 

Snider 

NA* 

NA* 

25 

25 

25 

25 

Thompson  Fails 

851 

1,274 

1 ,465 

1,575 

1,685 

1,785 

Fringe 

NA* 

NA* 

130 

200 

230 

260 

Trout  Creek 

35 

100 

130 

170 

220 

265 

Sources:    1.   U.  S.  Census  of  Population 
2.   I  ntermountain  Planners,  Int 


Not  Available 
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Housing 

Sanders  County  1960 

CHART  6  CHART  7  CHART  8 

Housing  Classification  Housing  Tenure  Housing  Condition 


Source:   1  960  Housing  Census 


CHART  9 

Water  and  Sewer 

Sanders  County  1960 

Water  Supply 
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THE  ECONOMY 


LABOR 

People  are  important  to  the  economy  of  Sanders  County 
for  two  reasons.  First,  they  are  producers  of  goods  and 
services,  and  secondly,  they  are  consumers  of  goods  and 
services  also.  The  following  analysis  is  concerned 
primarily  with  the  total  economic  spectrum  and  how  it 
may  affect  the  future  of  Sanders  County.  Changing 
economic  conditions  can  have  either  a  good  or  a  bad 
effect  on  an  area  in  terms  of  population  growth,  ability 
to  provide  for  public  improvements  or  in  determining 
the  general  overall  living  environment. 

Between  1950  and  1960,  Sanders  County  experienced 
an  employment  loss  of  approximately  ten  percent. 
During  the  same  period,  the  State  of  Montana  increased 
its  labor  force  by  six  percent. 

The  past  employment  change  by  major  industry  groups 
is  shown  in  Chart  10.  The  most  significant  change 
occurred  in  the  agriculture  industry  group  which  showed 
a  decline  of  almost  half.  It  appears  that  the  national 
trend  of  fewer  but  larger  farms  is  being  felt  in  Sanders 
County.  The  manufacturing  industry  took  an  upswing 
by  thirteen  percent  over  the  ten  year  period,  very  similar 
to  that  noticed  in  the  northwest  part  of  the  state.  The 
major  growth  in  manufacturing  was  noted  in  the 
furniture,  lumber  and  wood  products  category.  The 
majority  of  all  industry  groups  showed  some  increase 
from  1950  to  1960. 

The  percentages  for  employment  by  industry  group,  as 
shown  in  Table  4,  give  an  insight  into  the  employment 
characteristics  of  Sanders  County.  The  table  shows  the 
relative  weight  of  each  industry  group  in  the  county  and 
offers  a  comparison  with  that  existing  in  1960  for  the 
State  of  Montana  and  for  the  United  States. 

The  manufacturing  element  claimed  the  largest  number 
of  workers  in  1960  by  accounting  for  one  out  of  five  in 
the  total  labor  force.  Over  eighty  five  percent  of  all 
manufacturing  in  the  county  was  engaged  in  the  furni- 
ture, lumber  and  wood  products  groups.  Only  twenty 
seven  percent  of  the  total  employment  in  the  United 
States  as  a  whole  and  ten  percent  in  the  State  of 
Montana  are  engaged  in  any  type  of  manufacturing. 


The  percent  of  persons  engaged  in  the  transportation 
and  utilities  industry  group  is  well  above  that  for  the 
state  and  the  nation.  The  railroad  employed  most  of  the 
persons  in  this  category  in  1960. 

The  available  labor  statistics  for  1969  indicate  a  further 
employment  loss  over  that  noted  in  1960.  The  major 
loss  was  in  the  construction  group  which  recorded  only 
thirty  four  persons  as  compared  to  188  in  1960.  The 
construction  figure  did  reach  approximately  five 
hundred  in  the  early  sixties,  but  in  the  1967  fiscal  year 
the  total  number  in  that  group  dropped  substantially. 
The  transportation  and  utilities  group  also  experienced  a 
sharp  drop  to  under  fifty  persons,  as  was  the  trend  for 
several  northwestern  counties  in  Montana.  The  trade 
segment  also  noted  a  twenty  six  percent  decline  in  the 
labor  force  market. 

Timber  and  wood  products  appear  to  hold  the  greatest 
potential  for  expansion  of  the  economy  in  the  future. 
Agricultural  activities  will  also  continue  to  play  a  major 
role  in  the  economy  of  Sanders  County.  As  the 
recreational  potential  expands  and  develops,  a  growth  in 
tourism  should  be  realized. 
AGRICULTURE 

A  farm  is  defined  by  the  United  States  Census  as  a  place 
having  at  least  ten  acres  of  land  devoted  to  agriculture 
and  selling  at  least  fifty  dollars  worth  of  agricultural 
products  annually.  According  to  Chart  12  and  13,  there 
were  449  farms  in  Sanders  County  in  the  above  category 
in  1964  or  almost  nine  percent  fewer  than  there  were  in 
1959. 

The  1964  classification  of  farms  by  type  in  Sanders 
County  was  as  follows: 
Field  crop  farms  other  than  vegetables, 


nuts  and  fruit  16 
Cash  grain  14 
Other  field  crop  2 

Fruit  and  nut  farms  1 

Dairy  farms  13 
Livestock  farms  other  than  poultry 

and  dairy  207 

General  farms  27 

Miscellaneous  and  unclassified  185 

Total  449 


Of  the  total  number  of  farms,  113  were  classified  as  part 
time  and  forty  four  were  classified  as  being  operated  by 
retired  or  semi  retired  persons. 

The  farm  picture  suggests  a  number  of  farmers  owning 
farms  of  less  than  average  size  for  the  county.  In  1964, 
the  average  farm  size  was  1,028  acres.  Chart  12  indicates 
that  seventy  eight  percent,  or  more  than  three  out  of 
every  four  farms,  were  below  the  county  average  in  size. 
Even  two  out  of  every  three  farms  were  less  than  half 
the  size  of  the  average  farm  in  Sanders  County. 

The  value  of  products  sold,  by  the  number  of  farms, 
further  emphasizes  that  the  full  time  professional  farmer 
was  not  as  common  as  the  gentleman  farmer.  As  seen  in 
Chart  13,  over  two  thirds  of  all  farms  received  less  than 
$5,000  for  products  sold.  During  the  same  period,  only 
one  in  seven  farms  noted  a  market  production  in  excess 
of  $10,000. 

The  following  cash  receipts  data  for  Sanders  County 
from  1964  to  1967  gives  an  indication  of  the  importance 
of  livestock  to  the  agricultural  industry. 


Year 

Livestock 

Crops 

Total 

1964 

$1,715,600 

$571,500 

$2,287,100 

1965 

$2,059,100 

$583,400 

$2,642,500 

1966 

$2,565,500 

$501,700 

$3,067,200 

1967 

$2,453,700 

$507,500 

$2,961,200 

In  1964,  the  sale  of  livestock  and  related  products 
accounted  for  seventy  five  percent  of  the  total  value  of 
all  products  sold  in  the  county.  Throughout  the  four 
year  period,  the  preponderance  of  livestock  related  sales 
over  crop  sales  increased  to  eighty  three  percent,  thus 
indicating  the  importance  of  livestock  in  the  agricultural 
economy. 

Farms  are  located  throughout  Sanders  County.  The 
majority  of  the  land  area  developed  for  agriculture  is 
located  in  the  valleys  of  the  Flathead  River  and  the 
Clark  Fork  where  they  broaden  in  the  eastern  part  of  the 
county. 

The  future  outlook  for  agriculture  in  Sanders  County  is 
to  continue  as  in  the  past.  There  will  be,  however,  a 
gradual  trend  towards  fewer  but  larger  farms  as  has  been 
experienced  throughout  the  nation. 


TABLE  4 

Percent  of  Total  Employment  by  Industry  Group 
Sanders  County,  Montana  and  United  States 
1960 


Sanders  County 

Montana 

United  States 

Agriculture 

18 

17 

11 

Forestry  and 

Fisheries 

2 

1 

1 

Mining 

1 

3 

1 

Construction 

8 

7 

5 

Manufacturing 

22 

10 

27 

Transportation 

and  Utilities 

12 

9 

7 

Trade 

14 

21 

19 

Services  and 

Finance 

17 

26 

16 

Government 

6 

6 

13 

Total 

100 

100 

100 

CHART  11 
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Farms  By  Size 

Sanders  County  1964 


CHART  13 

Number  of  Farms  by  Value 
Of  Farm  Products  Sold 

Sanders  County  1964 


THE  GOVERNMENT 

Before  any  meaningful  consideration  can  be  given  to 
major  capital  improvement  projects,  it  is  necessary  to 
study  the  governmental  organizations  in  Sanders  County 
and  to  analyze  their  economic  structure.  At  present, 
there  are  four  separate  governmental  units  in  the  county 
involved  within  the  scope  of  the  water  and  sewer  study. 
Included  are  the  incorporated  cities  of  Thompson  Falls, 
Hot  Springs,  and  Plains  and  the  government  of  Sanders 
County. 

A  Board  of  County  Commissioners,  presided  over  by  a 
chairman,    governs    Sanders    County.    The  three 

TABLE  5 

Financial  Status  of  County  Government  and  incorporated  Cities* 
Sanders  County  1969 

Assessed 


Revenue 

Expenditure 

Valuation 

Sanders  County 

$3,346,521 .95 

$1 ,202,066.93 

$45,359,000.00 

Thompson  Falls 

238,581 .45 

233,653.69 

2,902,582.00 

Hot  Springs 

43,429.34 

37,727.82 

1,217,694.00 

Plains 

44,212.04 

44,149.82 

2,689,921 .00 

*  There  are  several  methods  presently  available  to  communities  for  financing 
water  and  sewer  systems: 

1.  Incorporated  Cities  and  Towns  may  use  Municipal  Bonds,  Municipal 
Revenue  Bonds,  and  Special  Improvement  District  Bonds. 

2.  Unincorporated  Towns  may  use  Rural  Special  Improvement  District 
Bonds  and  County  Water  and  Sewer  District  Bonds. 

3.  Incorporated  Cities  and  Towns  and  adjacent  unincorporated  areas 
may  use  Metropolitan  Sewer  District  Bonds. 

Source:   Information  received  from  each  governmental  unit 


incorporated  municipalities  are  governed  by  a  mayor 
council  form  of  government. 

In  financing  capital  improvement  projects,  the 
incorporated  municipality  has  power  to  bond  and  raise 
the  necessary  monies  for  funding  projects.  The 
incorporated  small  towns  do  not  have  similar  powers 
and,  therefore,  must  rely  on  financing  projects  through 
the  county  government. 

Table  5  indicates  some  of  the  financial  characteristics  of 
each  unit  of  government  in  1969. 


THE  WATER  RESOURCES 


GENERAL 

The  water  resources  of  any  planning  area  are  one  of  its 
most  important  assets.  Montana  is  fortunate  in  that 
water  is  in  abundant  supply  over  much  of  the  state.  This 
is  expecially  true  in  the  mountain  areas  and  along  the 
major  river  drainages.  Water  is  essential  for  many  human 
needs  with  individual  consumption  and  sanitation  being 
foremost.  Industrial  and  agricultural  uses  of  water  are 


perhaps  next  most  important.  The  recreational  use  of 
water  has  also  become  a  significant  factor  in  modern  day 
living. 

In  his  use  of  this  resource,  man  in  the  past  has  polluted 
much  of  the  available  fresh  water  and  thus  degraded  it  to 
the  point  where  it  is  unfit  for  many  or  all  uses.  Careful 
planning  for  the  efficient  use  of  water  resources  can  help 
to  avert  inconveniences  caused  by  pollution. 
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Water  resources,  therefore,  are  an  important 
consideration  in  the  comprehensive  planning  for 
community  water  and  sewer  systems.  In  the  following 
portion  of  the  planning  report,  the  existing  water 
resources  of  the  planning  area  will  be  briefly  reviewed. 
The  discussion  will  be  specifically  concerned  with  the 
occurrence  and  availability  of  both  surface  water  and 
ground  water.  Also,  important,  and  included  in 
Appendix  I,  are  the  specific  laws  and  policies  of  the 
State  of  Montana  concerning  surface  and  ground-water 
resources.  "Water  Quality  Criteria",  "Water  Use 
Classifications"  and  "Policy  Statements"  adopted  by  the 
State  Department  of  Health  are  discussed  in  detail.  Table 
A,  in  Appendix  I,  outlines  present  day  water  quality 
standards  as  set  forth  by  The  United  States  Public 
Health  Service. 

SURFACE-WATER  RESOURCES 

Sanders  County  surface-water  characteristics  are  typical 
of  those  found  in  mountainous  terrain.  The  entire 
county  consists  of  mountainous  terrain  with  three  major 
mountain  ranges  predominating.  The  mountains 
surrounding  Sanders  County  are  portions  of  the 
Bitterroot,  Coeur  d'Alene  and  Cabinet  Ranges.  The 
county  is  also  heavily  timbered  with  portions  of  the 
Clark  Fork  Valley  and  of  the  Thompson  and  Little 
Bitterroot  River  Valleys  and  specific  areas  such  as  Prairie 
Basin  near  Camas  being  the  major  timber  free  areas. 

The  wide  variation  in  elevations  across  Sanders  County 
add  to  the  complex  surface  drainage  system.  Elevations 
in  excess  of  8,000  feet  above  sea  level  occur  among  the 
high  peaks  of  the  county;  whereas,  an  elevation  just 
exceeding  2,000  feet  occurs  along  the  Clark  Fork  at  the 
Montana-Idaho  border. 

The  Clark  Fork  is  the  major  drainage  feature  of  Sanders 
County.  The  river  enters  the  county  southwest  of 
Paradise  and  flows  northwest  through  the  county  for 
approximately  one  hundred  miles  before  entering  Idaho. 
The  Clark  Fork  is  an  important  tributary  of  the  Upper 
Columbia  River. 

Other  important  streams  in  the  Sanders  County  drainage 
system  are  the  Flathead  River,  the  Little  Bitterroot 
River  and  the  Thompson  River.  The  Flathead  River 
enters    the    county    near   Agency    and    flows  west 


approximately  thirty  miles  before  joining  the  Clark  Fork 
near  Paradise.  The  Little  Bitterroot  River  enters  Sanders 
County  north  of  Niarada  and  flows  south  and  southeast 
approximately  forty  miles  before  joining  the  Flathead 
River.  The  Thompson  River  originates  in  the  Thompson 
Lakes  of  Lincoln  County  and  flows  south  and  southwest 
through  Sanders  County  approximately  forty  miles 
before  joining  the  Clark  Fork  near  Thompson  Falls. 

Other  smaller  streams  in  Sanders  County  provide  a 
yearlong  source  of  water  for  irrigation,  livestock  and 
municipal  needs.  Two  of  these  streams  are  Revais  Creek 
near  Dixon  and  Prospect  Creek  near  Thompson  Falls. 
Many  streams  in  Sanders  County  have  gaging  stations 
installed  by  the  United  States  Geological  Survey.  Flow 
measurements  are  taken  and  recorded  at  regular  intervals 
by  the  United  States  Geological  Survey.  Table  6  includes 
available  data  on  the  drainage  area,  discharge  and  runoff 
for  each  gaging  station  pertinent  to  Sanders  County. 

Several  reservoirs  provide  water  storage  for  various  uses 
in  Sanders  County.  The  largest  storage  facility  is  the 
Noxon  Rapids  Reservoir  near  Noxon.  The  useable 
capacity  of  this  reservoir  is  334,600  acre-feet.  Water 
from  the  storage  facility  is  used  for  power  production, 
flood  control  and  recreation. 

A  second  reservoir  located  on  the  Clark  Fork  in  Sanders 
County  is  the  Thompson  Falls  Reservoir  near  Thompson 
Falls.  The  useable  capacity  of  this  reservoir  is  14,970 
acre-feet.  Water  from  the  facility  is  used  for  power 
production  and  recreation. 

Two  small  reservoirs  are  located  on  Dry  Fork  Creek  near 
Lonepine  in  eastern  Sanders  County.  Upper  Dry  Fork 
Reservoir  has  a  useable  capacity  of  2,810  acre-feet  and 
Lower  Dry  Fork  Reservoir  has  a  useable  capacity  of 
3,860  acre-feet.  Water  from  both  reservoirs  is  used  for 
irrigation  and  recreation. 

The  climate  of  Sanders  County  is  very  similar  to  that  of 
Pacific  Coast  regions.  Within  the  county  itself  are  wide 
variations  in  climate  due  to  the  extremes  of  topography. 
In  general,  however,  the  winters  are  not  as  severe  and  the 
precipitation  averages  are  much  higher  than  those  of 
counties  in  Montana  east  of  the  Continental  Divide. 
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TABLE  6 
Stream  Gaging  Stations 


Gaging  Sta. 

Drainage  See 

Discharge  (cfs) 

Yearly 

Runoff  -  (1000  Acre- 

Ft) 

Stream 

Location 

Area  (sq  mi) 

Note 

Max. 

Date 

Min. 

Date 

Average 

Average 

Max. 

Date 

Min. 

Date 

Little 

Bitterroot 

Near 

River 

Niarada 

223 

1 

41  2 

5/  7/16 

3 

8/28/17 

2. 

Revais  Creel< 

0.7  mi  up 

from  mouth 

35 

1 

51  2 

6/19/16 

• 

♦ 

36.1 

5 

36.8 

1916 

18.6 

1914 

3. 

Clark  Fork 
River 

6  mi.  down 
from  Flat- 
head River 

near  Plains 

19,958 

1 

134,000 

6/  5/48 

3,200 

2/  8/36 

19,740 

57 

2"  300 

1928 

6,404 

1941 

4. 

Thompson 
River 

1  mi  up- 
stream from 

mouth  near 

242.1 

T.  Falls 

642 

1 

6,080 

6/  9/64 

68 

12/10/61 

473 

473.8 

1959 

1958 

5. 

Prospect 

Upstream 

Creek 

from  Dry  Cr. 

145 

1,860 

5/29/13 

6. 

Prospect 

Yz  mi  up-stream 

137.2 

Creek 

from  mouth 

182 

2,860 

5/21 /56 

30 

12/11/61 

255 

11 

242.7 

1959 

1958 

7. 

Clark  Fork 

V2  mi .  West  of 

T.  Falls 

21,113 

109,000 

5/26/56 

495 

9/  2/58 

21,920. 

8 

20,140 

1959 

13,050 

1953 

8. 

Clark  Fork 

Noxon  Rapids 

Dam 

21 ,833 

124,900 

6/12/64 

80 

9/  1/63 

21 ,280 

7 

19,970 

1965 

1 3,040 

1963 

Source:   "Water  Resources  Survey"  Sanders  County,  Montana  *   Not  Recorded 

Montana  Water  Resources  Board,  Helena,  Montana,  1969 
Note:      1.   Irrigation  diversions  occur  above  these  stations 


The  effect  that  topography  has  on  the  climate  is  very 
important  to  the  water  resources  of  Sanders  County. 
Prevailing  west  to  southwest  wind  flowing  across  the 
high  mountains  provide  the  highest  annual  precipitation 
values.  A  "rain  shadow"  effect  occurs  to  the  east  of  high 
mountains  along  the  leeward  slopes  which  results  in  the 
lowest  precipitation  values  in  the  county. 

As  an  example  of  the  net  effect  of  these  conditions,  a 
precipitation  measuring  station  near  Lonepine  in  eastern 
Sanders  County  recorded  a  forty  eight  year  average 
annual  total  of  11.83  inches.  A  station  near  Heron  in 
extreme  western  Sanders  County  recorded  a  fifty  five 
year  average  annual  precipitation  total  of  34.34  inches. 

Precipitation  amounts  in  other  areas  of  Sanders  County 
range  from  annual  averages  of  14.5  inches  at  Plains  to 
21.97  and  29.99  inches  at  Thompson  Falls  and  Trout 
Creek,  respectively.  In  general,  precipitation  east  of  the 
mountains  occurs  during  the  warmest  months  of  the 
year.  The  western  portion  of  Sanders  County  reflects  the 


Pacific  Coastal  precipitation  characteristics  in  that  the 
winter  months  are  the  wettest. 

Much  of  the  precipitation  during  the  winter  months 
occurs  as  snowfall,  and  the  resulting  heavy  snowpack 
produced  in  the  high  mountains  each  year  contributes 
significantly  to  the  water  resources  of  the  county.  Snow 
begins  to  accumulate  in  November  in  the  higher 
mountain  valleys  and  continues  to  build  up  until  late 
March  or  early  April.  Portions  of  the  high  mountain 
snowpack  remain  until  well  into  the  warm  summer 
months.  The  runoff  from  the  snowpack  at  this  time  of 
the  year  enables  reservoirs  to  be  filled  and  periods  of 
high  demand  satisfied. 

The  use  of  surface  water  in  Sanders  County  is 
widespread  for  domestic,  industrial,  agricultural  and 
recreational  purposes.  Several  thousand  acres  are 
currently  being  irrigated  under  present  facilities  and  a 
potential  exists  for  more  development.  Industrial  uses 
vary  considerably,  however,  uses  involving  the  lumber 
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industry  predominate.  The  communities  of  Noxon, 
Thompson  Falls  and  Snider  draw  upon  surface-water 
supplies  for  domestic  purposes.  A  final  but  important 
use  of  surface  water  in  Sanders  County  is  for 
recreational  purposes.  The  mountain  lakes  and  streams 
in  the  county  are  ideal  habitat  for  game  fish  and 
waterfowl  and  draw  many  hunters,  fishermen  and 
campers  to  the  area  each  year. 

WATER  USE  CLASSIFICATIONS 

The  Water  Pollution  Control  Council  has  classified  the 
streams  and  drainages  in  Montana  according  to  the  water 
use  classification  definitions  shown  in  Appendix  I.  The 
Clark  Fork  and  the  Flathead  River  drainages  have  been 
classified  as  follows: 

Flathead  River  Drainage  (except  trib-  B-Di 
utaries  in  Glacier  National  Park  or  in 
nationally  designated  Wild,  Wilder- 
ness, or  Primitive  areas)  except  tribu- 
taries and  lakes  or  reservoirs  listed 
below: 

Little  Bitterroot  River  Drainage  to  B-Di 
Hubbart  Reservoir  Dam  to  the 
Flathead  River 

Little  Bitterroot  River  (mainstem)  B-D2 

from  Hubbart  Reservoir  Dam  to 

the  Flathead  River 
Tributaries  to  the  Little  Bitter-  B-Di 
root  River  from  Hubbart  Res- 
ervoir Dam  to  the  Flathead 
River  except  Hot  Springs  Creek 
listed  below: 

Hot  Springs  Creek  Drainage  A-Closed 

to  the  Hot  Springs  water 

supply  intake 

Hot  Springs  Creek   (main-  E 

stem)  from  the  Hot  Springs 

water  supply  intake  to  the 

Little  Bitterroot  River 
Tributaries  to  Hot  Springs  B-Di 
Creek  (if  any)   from  the  Hot 
Springs   water  supply  intake 
to     the     Little  Bitterroot 
River 


Clark  Fork  Drainage  from  the  Little  B-Di 
Blackfoot  River  to  the  Idaho  line 
except  those  portions  of  tributaries 
listed  below: 

Ashley   Creek   Drainage  to  the  A-Closed 
Thompson  Falls  water  supply  in- 
take 

Remainder  of  Ashley  Creek  Drain-  B-Di 
age 

Pilgrim  Creek  Drainage  to  the  A-Open-Di 
Noxon  water  supply  intake 

Remainder  of  Pilgrim  Creek  B-Di 
Drainage 

All  tributaries  of  Clark  Fork  not  B-D-| 
otherwise  mentioned 
GROUND-WATER  RESOURCES 

Ground-water  is  the  most  important  source  of  domestic 
water  in  Sanders  County.  As  of  January  1970,  there  are 
542  well  and  335  spring  appropriations  on  file  with  the 
Montana  Bureau  of  Mines  and  Geology  for  this  county. 
The  majority  of  the  appropriations  are  along  the  Clark 
Fork  and  the  Flathead  and  Little  Bitterroot  Rivers  and 
in  the  Camas  Prairie  area.  Ground-water  is  used  primarily 
for  domestic  and  stock  purposes.  About  ten  percent  of 
the  springs  and  fifteen  percent  of  the  wells  are  used  for 
irrigation  and  a  few  wells  are  used  as  municipal  water 
supplies.  The  communities  of  Thompson  Falls,  Plains, 
Trout  Creek  and  Hot  Springs  have  appropriated 
ground  water  for  municipal  use.  Two  ground-water 
studies  have  been  completed  in  Sanders  County.  These 
are  "Artesian  Water  for  Irrigation  in  the  Little  Bitterroot 
Valley,  Montana"  by  O.E.  Meinzer,  1916,  United  States 
Geological  Survey  Water-Supply  Paper  400-B  and 
"Shallow  Wells  as  a  Source  of  Irrigation  Water  in 
Frenchtown  and  Camas  Prairie  Valleys,  Montana"  by  E. 
S.  Perry,  1933,  Montana  Bureau  of  Mines  and  Geology 
Miscellaneous  Contribution  5. 

The  availability  and  storage  of  ground  water  in  the 
county  is  dependent  on  geological  conditions.  The  most 
important  geological  units  in  the  county  are  sedimentary 
rocks  of  Precambrian  age,  glacial  debris  and  lake  deposits 
of  Pleistocene  age,  and  Recent  unconsolidated  alluvium. 
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Mountains  in  the  county  are  almost  entirely  very  old, 
hard,  metamorphosed  sedimentary  rocks  consisting  of 
white  to  gray  quartzite  of  the  Ravalli  Group;  dolomitic 
limestone,  siltite  and  dark-gray  argillite  of  the  Wallace 
Formation;  varicolored  quartzite,  siltite  and  dolomite  of 
the  Missoula  Group;  and  argillite  of  the  Prichard 
Formation.  These  bedrock  units  underlie  all  valleys  in 
the  county  and  are  all  part  of  the  Belt  Series  of 
Precambrian  age  (over  600  million  years  old).  These 
rocks  are  tightly  compacted,  have  low  porosity  and 
permeability,  and  generally  will  yield  only  small  quan- 
tities of  water  to  wells.  Recharge  to  these  rocks  is  from 
infiltration  of  precipitation. 

Continental  glaciation  during  Pleistocene  time  (less  than 
one  million  years  ago)  greatly  influenced  Sanders  Coun- 
ty. Huge  ice  sheets  moved  southward  from  Canada  and  a 
few  small  areas  in  northern  Sanders  County  were  buried 
beneath  thick  glaciers.  The  Clark  Fork  near  the  Mon- 
tana-Idaho border  was  blocked  by  ice  at  least  once  and 
possibly  several  times,  and  a  huge  lake  called  Lake 
Missoula  was  formed.  The  ice  dam  failed  and  cata- 
strophic floods  resulted  (Bretz  and  Harlen,  "The  Lake 
Missoula  Floods  and  Channeled  Scab  Lands",  Jour,  of 
Geology,  v.  77,  no.  5). 

Prior  to  the  glacial  ages,  alluvial  deposits,  containing 
abundant  sand  and  gravel,  were  present  in  most  of  the 
lowland  areas  of  Sanders  County.  Some  of  these  deposits 
are  thought  to  be  of  Tertiary  age  (more  than  one  million 
years  old),  but  the  ages  are  uncertain.  The  lake  created 
by  glacial  ice  blocking  the  Clark  Fork  resulted  in 
deposition  of  layers  of  *;nely-laminated  silt  and  clay  as 
much  as  three  hundred  feet  thick  over  much  of  the  Clark 
Fork  drainage,  including  the  Little  Bitterroot  Valley  and 
Camas  Prairie.  Most  of  the  silt  and  clay  deposited  in  the 
Camas  Prairie  and  Little  Bitterroot  Valley  has  not  been 
removed  by  erosion.  In  the  Little  Bitterroot  Valley, 
beneath  the  thick,  relatively  impermeable  silt  and  clay 
layer,  abundant  ground-water  is  present  in  preglacial 
sand  and  gravel  deposits.  Ground-water  in  this  area  is 
under  pressure,  creating  artesian  conditions  and  causing 
many  wells  to  flow.  In  the  past  forty  years  in  this  valley, 
artesian  heads  and  the  yields  of  flowing  wells  have 
declined.  In  the  Camas  Prairie  area,  shallow  wells 
generally  encounter  abundant  ground-water,  and  the 


possible  existence  of  deep  artesian  aquifers  (water- 
bearing zones)  has  not  been  investigated. 

Recent  alluvial  deposits  composed  primarily  of  reworked 
Pleistocene  Alluvium  are  present  along  streams  of  the 
Clark  Fork  drainage.  These  deposits  generally  consist  of 
well  sorted  sand  and  gravel,  are  relatively  thin  and  are 
not  widely  distributed.  These  deposits  usually  yield 
abundant  ground  water  to  shallow  wells. 
Alluvial  deposits  along  the  Clark  Fork  and  the  Flathead 
River  are  highly  variable  in  thickness  and  composition. 
Geological  events  that  have  influenced  deposits  along 
these  streams  are  1)  preglacial  deposition  of  alluvium,  2) 
deposition  of  silt  and  clay  from  glacial  Lake  Missoula,  3) 
catastrophic  flood  erosion  and  deposition,  and  4)  recent 
alluviation.  As  a  result  of  these  events,  alluvium  along 
the  Clark  Fork  in  many  places  is  eroded  away,  exposing 
Precambrian  bedrock.  In  other  areas  along  the  Clark 
Fork  and  the  Flathead  River,  alluvium  is  as  much  as 
several  hundred  feet  thick.  Many  alluvial  terraces  are 
present  along  the  rivers,  with  some  terraces  located 
several  hundred  feet  above  present  stream  levels.  Wells 
drilled  in  alluvium  in  the  vicinity  of  Plains,  Trout  Creek 
and  Noxon  have  yields  of  several  hundred  gallons  of 
water  per  minute,  with  depths  ranging  from  five  to  fifty 
feet.  In  the  Thompson  Falls  area,  shallow  wells  generally 
yield  small  to  moderate  amounts  of  water.  Thus, 
alluvium  along  the  streams  is  geologically  complex,  and 
ground-water  yields  from  wells  vary  widely. 

Water  from  wells  in  the  Camas  Prairie  area  and  the 
communites  of  Thompson  Falls,  Noxon  and  Trout  Creek 
is  a  soft  to  moderately  hard  calcium-bicarbonate  type 
with  low  total  dissolved  solids.  Ground-water  in  the 
Little  Bitteroot  Valley  is  generally  of  fair  to  good 
quality,  is  of  the  sodium-bicarbonate  type  and  usually 
contains  less  than  five  hundred  parts  per  million  total 
dissolved  solids.  (See  Table  7  for  chemical  analysis  and 
Appendix  I,  Table  A,  for  accepted  water  quality 
standards.) 

The  ground-water  resources  of  Sanders  County  are 
relatively  undeveloped.  In  many  areas,  particularly  in  the 
larger  valleys,  ground  water  is  abundant  and  is  of  good 
quality.  Ground  water  will  continue  to  be  the  most 
important  source  of  domestic  water  in  the  county  and  in 
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the  future  will  probably  be  more  widely  used  for  2.  State  Department  of  Health,  Helena,  Mon- 

municipal  and  industrial  purposes.  tana 

3.  "Water  Resources  Survey"  Sanders  County 

Sources:   1.  M.  K.  Botz,  Montana  Bureau  of  Mines  and  Montana,  Montana  Water  Resources  Board, 

Geology,  Butte,  Montana,  1970.  Helena,  Montana,  1969. 


TABLE  7 


Chemical  Analysis  of  Municipal  Water  Supplies 
(All  Figures  in  Milligrams  per  Liter)* 


Hot 

Hot 

Hot 

Thompson 

Thompson 

Trout 

u  ity  or  1  own 

SprinQS 

Springs 

Springs 

M 

IMoxon 

D  J- 

r  araciise 

Plains 

Falls 

Falls 

ree 

Source 

Hot 

Springs 
Creek 

Well 

Well 

PI  • 
Pilgrinri 

Well 

Well 

Ashley 

Well 

Well 

Date 

No.  1 

No.  2 

Creek 

Creek 

3/59 

3/59 

8/63 

3/59 

10/61 

10/63 

9/59 

9/59 

9/59 

Total  Solids 

43 

150 

146 

56 

200 

160 

100 

150 

200 

Hardness 
Ca 

30 

100 

71 

70 

160 

130 

115 

221 

212 

5 

24 

22 

11 

34 

40 

23 

56 

26 

Mg 

4 

10 

4 

10 

19 

8 

14 

20 

36 

Co  3 

0 

0 

6 

0 

0 

0 

0 

0 

0 

HCO3 
CI 

18 

140 

150 

49 

122 

131 

110 

126 

201 

1 

2 

5 

5 

10 

4 

1 

3 

2 
24 

SO4 

2 

18 

6 

3 

43 

12 

2 

Na  +  K 

0 

13 

35 

0 

0 

0 

0 

12 

Fe 

0.1 

2.6 

0.1 

0.1 

0.1 

0.34 

0.1 

0.12 

0.1 

F 

0.1 

1.1 

2.8 

0 

0.3 

0 

0.2 

0.2 

0.1 

NO3 

0 

0 

0.2 

0 

3.3 

6.9 

0 

2.2 

33 

Pb 

0.1 

1 .0 

0 

0 

0 

0 

0 

Cu 

0 

0 

0 

0.06 

0 

00 

0 

0.003 

AS2O3 

0 

0.0015 

*  See  Appendix  I,  Table  A,  for  accepted  water  quality  standards 
Source:  State  Department  of  Health,  Helena,  Montana 


THE  SOILS 


GENERAL 

General  descriptions  of  soils  in  specific  areas  are  useful 
in  predicting  the  potential  problem  which  might  be 
encountered  during  private  and  public  works  con- 
struction. The  general  character  of  the  soils  in  Sanders 
County  has  been  influenced  by  the  original  geological 
material,  its  composition  and  the  manner  of  accumu- 
lation. The  original  source  of  the  parent  materials  is 
primarily  the  Precambrian  quartzites  and  argillites  of  the 
Belt  Formation.  The  majority  of  the  parent  materials 
were  transported  and  deposited  during  the  recession  of 


large  valley  glaciers.  Thus,  the  soils  derived  from  the  Belt 
rocks  consist  of  glacial  till,  alluvium  and  lake  deposits  or 
the  alterations  of  these  materials  by  climate  and  living 
organisms. 
SOIL  MAP 

The  Soil  Conservation  Service  of  the  United  States 
Department  of  Agriculture  has  prepared  a  general  soils 
map  for  Sanders  County.  The  map  as  presented  by  them 
is  shown  in  this  report  as  Map  4.  In  developing  this  map, 
the  Soil  Conservation  Service  made  field  studies  and 
observations  which  resulted  in  the  designation  of  eight 
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general  soil  areas.  Each  general  soil  area,  as  a  rule, 
contains  a  few  major  soils  and  several  minor  soils.  Soils 
within  an  area  may  differ  greatly  in  short  distances  and 
any  one  soil  may  occur  in  more  than  one  area.  Thus,  the 
general  soils  map  does  not  show  the  kind  of  soil  at  any 
particular  point,  but  shows  specific  patterns  of  soils. 

The  Soil  Conservation  Service  preliminary  draft  de- 
scriptions of  the  eight  soils  areas  shown  on  the  general 
soils  map  are  presented  in  the  following  paragraphs: 

1.  Forested  Soils  on  Outwash  Deposits,  This  general 
soil  area  is  dominated  by  well  to  somewhat  excessively 
drained  soils.  They  occupy  nearly  level  to  sloping  stream 
terraces  and  sloping  to  moderately  steep  fans  and 
footslopes.  These  soils  have  brown  or  yellowish  brown 
loam  and  gravelly  loam  surfaces.  Subsoils  have  thirty  five 
to  eighty  five  percent  coarse  fragments  mixed  with 
loamy  sand  or  sandy  loam  and  loam  materials.  A  few 
sandy  loam  and  loamy  sand  soils  occur  at  random. 
Elevation  ranges  from  2,100  to  3,500  feet.  The  mean 
annual  precipitation  is  twenty  to  thirty  five  inches.  The 
frost  free  season  is  ninety  to  120  days.  Woodland  is  the 
main  land  use,  although  small  cleared  areas  are  used  for 
hay  and  pasture,  some  of  which  is  irrigated.  These  soils 
have  good  load  bearing  capacity  for  buildings  and  roads. 

2.  Forested  Soils  on  Fine  Textured  Glacial  Lake 
Deposits.  This  general  soil  area  is  dominated  by  deep 
soils  having  clay  subsoils  with  varved  or  stratified  silt  and 
clay  substratum  on  nearly  level  to  rolling  lake  terraces. 
The  surface  horizons  over  the  clay  subsoils  vary  in 
thickness,  texture  and  color.  Soils  with  thick,  light 
yellowish  brown  silt  loam  surfaces  occur  mainly  north- 
west of  Trout  Creek.  Soils  with  thick,  light  yellowish 
brown  fine  sandy  loam  and  silt  loam  surfaces  with  a  light 
colored  leached  subhorizon  occur  throughout,  but  are 
more  prevalent  in  the  Belnap  to  McKay  Creek  area.  Soils 
with  thin  light  colored  silty  clay  and  clay  loam  surfaces 
occur  mainly  southeast  of  Trout  Creek.  Soils  having  fine 
sandy  loam  and  loamy  fine  sand  textures  lacking  clay 
subsoils  occur  locally  throughout  the  area. 

Elevation  ranges  from  2,100  to  3,300  feet.  The  mean 
annual  precipitation  is  twenty  to  thirty  five  inches.  The 
frost  free  season  is  ninety  to  120  days. 


Woodland  is  the  most  common  land  use  of  these  soils, 
but  areas  have  been  cleared  and  used  for  hay  and 
pasture.  Small  streams  provide  water  for  a  limited 
amount  of  irrigation.  The  soils  have  a  low  to  fair  load 
bearing  capacity  for  buildings  and  roads. 

3.  Forested  Soils  on  Glaciofluvial  Deposits.  This 
general  soil  area  is  dominated  by  deep,  well  drained  soils 
on  gently  sloping  and  rolling  terraces.  These  soils  have 
yellowish  brown  or  brown  loamy  surfaces.  Subsoils  vary 
according  to  landscape  positions  and  amount  of  sorting 
during  depositions.  Subsoils  containing  thirty  five  to 
eighty  percent  coarse  fragments  mixed  with  loamy 
material,  fine  sandy  loam  and  loamy  fine  sand  with 
discontinuous  bands  and  pockets  of  clay,  and  clay  with 
stratified  substratum  are  the  most  common.  Minor 
inclusions  of  light  colored  silty  clay  soils  with  clay 
subsoils  and  moderately  deep  soils  over  sand  and  gravel 
occur  at  random. 

Elevation  ranges  from  2,200  to  3,400  feet.  The  mean 
annual  precipitation  is  eighteen  to  twenty  five  inches. 
The  frost  free  season  is  ninety  to  120  days. 
Woodland  is  the  main  use  but  small  areas  have  been 
cleared  for  hay  and  pasture,  some  of  which  is  irrigated. 
Load  bearing  capacity  varies  locally  from  fair  to  good. 

4.  Forested  Soils  on  Glacial  Till  Deposits.  This 
general  soil  area  is  dominated  by  deep,  well  drained 
loamy  glacial  valley  fill  deposits  on  moderately  steep  and 
hilly  topography.  These  soils  have  light  colored  and 
yellowish  brown  surfaces  with  loamy  subsoils  and 
substratum.  Coarse  fragments  are  common  in  these  soils 
but  vary  greatly  in  amount  and  size.  Inclusions  of 
moderately  deep  and  shallow  soils  over  gravel  occur 
locally  on  terraces  and  fans  along  streams,  especially  in 
the  Thompson  River  drainage. 

Elevation  ranges  from  2,500  to  4,500  feet.  The  mean 
annual  precipitation  is  eighteen  to  twenty  inches.  The 
frost  free  season  is  dominately  less  than  ninety  days. 
Woodland  is  the  main  use  but  a  few  small  areas  have 
been  cleared  for  hay  and  pasture.  Most  of  the  soils  have 
fair  load  bearing  capacity  for  buildings  and  roads, 

5.  Forested  Soils  on  Steep  Bedrock  Mountains.  This 
general  soil  area  is  dominated  by  soils  on  steep  and  very 
steep  mountainous  slopes.  These  soils  developed  mainly 
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in  loamy  material  weathered  from  hardrock  and  usually 
contain  high  percentages  of  rock  fragments.  The  soils 
range  from  very  shallow  to  deep  and  from  well  to 
excessively  drained.  Rock  outcrops  and  talus  are  com- 
mon, especially  at  higher  elevations  and  along  the  deeper 
entrenched  drainages.  Soils  developed  in  deep  glacial  till 
and  valley  fill  deposits  occur  in  many  of  the  narrow 
glaciated  valleys. 

Elevation  ranges  from  4,000  to  over  7,000  feet.  The 
main  land  uses  are  woodland  and  recreation  with  some 
areas  suited  only  for  wildlife  and  recreation.  Soil 
materials  have  fair  to  good  load  bearing  capacity  for 
buildings  and  roads.  The  steep  slopes,  high  percentage  of 
rock  fragments  and  bedrock  create  problems  in  con- 
struction of  roads  and  timber  harvest. 

6.  Grassland  Soils  on  Fine  Textured  Glaciolacustrine 
Deposits.  This  general  soil  area  is  dominated  by  deep, 
well  drained  soils  developed  on  nearly  level  to  sloping 
silty  and  clayey  sediments.  These  soils  have  light  colored 
silt  loam  and  silty  clay  loam  surfaces,  moderately  slow 
and  slowly  permeable  silty  clay  loam  and  clay  subsoils, 
and  unweathered  varved  or  stratified  clay  and  silt 
substratum.  Soils  having  dark  silty  surfaces  with  clay 
subsoils  occur  locally  at  Dixon  in  the  southern  and 
western  part  of  Camas  Prairie  and  north  facing  slopings 
of  the  valley  fringes.  Soils  with  silty  clay  and  clay 
surfaces  occur  in  some  areas  and  are  especially  pro- 
minent in  Camas  Prairie.  Deep  fine  sandy  loam  and  silt 
loam  soils  occur  in  the  northern  part  of  the  area  and 
other  small  localized  areas.  Steep,  light  colored,  thin 
silty  and  clayey  soils  occupy  the  edges  of  dissecting 
drainageways  and  are  especially  prominent  on  the  breaks 
into  the  Flathead  River.  Somewhat  poorly  drained  and 
saline-alkali  soils  occur  along  major  drainages. 

Elevation  ranges  from  2,500  to  3,100  feet.  The  mean 
annual  precipitation  is  ten  to  fifteen  inches.  The  frost 
free  season  is  ninety  to  120  days.  In  the  Lonepine,  Hot 
Springs,  Dixon  and  a  few  other  scattered  areas  these  soils 
are  used  mainly  for  irrigated  hay  and  pasture  with  some 
small  grains.  Dryland  alfalfa,  small  grain,  and  improved 
pasture  along  with  range  are  the  uses  on  the  remainder 
of  the  area.  Moderately  alkaline  substratum  creates  a 
corrosion  potential  for  steel  pipelines.  The  soils  have  low 


load  bearing  capacity  which  create  construction  pro- 
blems for  buildings  and  roads. 

7.  Grassland  Soils  on  Outwash  Deposits.  This  general 
soil  area  is  dominated  by  nearly  level  to  sloping,  deep  silt 
loam  and  sandy  loam  soils  on  stream  terraces.  These  soils 
have  moderately  dark  colored  surfaces  and  light  colored 
loamy  subsoils.  Minor  inclusions  are  shallow  and  mod- 
erately deep  loamy  soils.  Small  areas  of  somewhat 
poorly  drained  soils  and  soils  subject  to  overflow  during 
periods  of  high  water  from  spring  runoff  occur  locally. 

Elevation  ranges  from  2,450  to  2,600  feet.  The  mean 
annual  precipitation  is  about  fourteen  inches.  The  frost 
free  season  is  about  1 10  days. 

Dryland  small  grains  with  some  acreage  of  irrigated  small 
grain,  mint,  hay  and  pasture  are  the  main  uses  of  these 
soils.  Isolated  areas  are  used  for  range  and  a  few  areas 
have  mixed  stands  of  conifer  and  cottonwood  trees.  The 
soils  have  a  fair  load  bearing  capacity  for  buildings  and 
roads. 

8.  Grassland  Soils  on  Steep  Bedrock  Hills.  This 
general  soil  area  is  dominated  by  somewhat  excessively 
to  well  drained  soils  that  occupy  hilly  to  very  steep 
bedrock  areas.  These  soils  have  dark  colored  loamy 
surfaces  and  lighter  colored  loamy  subsoils.  Soil  depth 
ranges  from  shallow  over  bedrock  to  deep  soils  that 
contain  thirty  five  to  eighty  percent  coarse  fragments 
mixed  with  the  loamy  materials.  Soil  surface  layers  have 
various  amounts  and  sizes  of  coarse  fragments.  Sloping 
and  rolling  coalescing  fans  in  Camas  Prairie  are  included 
along  with  similar  small  areas  in  other  locations.  Rock 
outcrops  are  common  and  very  shallow  soils  dominate  a 
few  localized  areas.  Minor  inclusions  are  deep  loamy 
soils  developed  in  glacial  till  and  valley  fill  deposits,  and 
dark  colored  silt  loam  soil  with  clay  subsoils  on 
glaciolacustrine  remnants. 

Elevation  ranges  from  2,500  to  4,500  feet.  The  mean 
annual  precipitation  is  fourteen  to  nineteen  inches.  The 
frost  free  season  is  ninety  to  120  days.  These  soils  are 
used  mainly  for  range.  The  steep  slopes,  rock  outcrops 
and  coarse  fragments  increase  problems  of  building  and 
road  construction  although  soil  materials  have  good  load 
bearing  capacity. 
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CONCLUSIONS 

The  soils  of  Sanders  County  have  generally  been  easy  to 
deal  with  where  shallow  domestic  water  wells  and 
individual  sewage  drain  fields  have  been  constructed. 
The  large  amounts  of  alluvial  gravels  deposited  in  the 
major  stream  drainages  account  for  both  the  abundance 
of  ground  water  and  the  rapid  percolation  rates.  In  areas 
of  extensive  clay  and  silt  deposits,  on  the  other  hand, 
more  care  must  be  taken  in  the  construction  of  septic 
tank  drain  fields. 

COMMUNITY  WATER 

GENERAL 

This  comprehensive  report  covers  the  overall  problems, 
existing  or  projected  for  communities  in  Sanders  Coun- 
ty, Montana.  The  volume  of  data  processed  and  eval- 
uated and  the  intent  of  the  report  do  not  allow  the 
detailed  analysis  of  any  one  system. 

The  intent  of  this  report  is  to  point  out  the  general 
needs  of  each  community  with  the  objective  that  each 
community  may  in  the  future  be  provided  with  a  safe 
and  adequate  water  system.  The  general  solutions  to 
overall  problems  suggested  in  this  report  may  have  to  be 
modified  when  detailed  studies  are  made.  These  modifi- 
cations may  be  in  exact  size  of  parts  of  a  system  or  in 
some  detailed  design  variation  but  will  not  detract  from 
the  overall  value  of  the  general  information  presented. 
The  demand  for  water  from  community  water  systems  is 
basically  due  to  three  requirements.  These  are,  sufficient 
water  supply  for  domestic  purposes,  for  fire  fighting  and 
for  industrial  needs.  The  demand  for  industrial  water 
supply  has  not  been  extensive  in  Montana  and  should 
not  control  the  design  of  most  community  systems. 
Where  economic  projections  indicate  industrial  de- 
velopment, the  anticipated  demand  on  the  domestic 
water  systems  is  considered.  Sufficient  water  for  fire 
fighting  must  be  considered;  however,  economic  feasi- 
bility will  usually  control  the  extent  of  such  facilities.  In 
most  small  communities,  a  system  whose  capacity  would 
give  high  ratings  for  fire  protection  would  require  a 
system  considerably  larger  than  necessary  for  domestic 
purposes  and  one  that  the  community  might  be  unable 


Construction  of  water  and  sewer  systems  in  the  various 
soils  of  Sanders  County  has  not  been  found  to  be 
difficult.  Pipeline  trench  digging  in  the  sands  and  clays  is 
extremely  easy,  while  the  coarse  stream  gravels  slow 
operations  somewhat.  Some  bedrock  has  been  en- 
countered at  normal  water  and  sewer  line  installation 
depths. 

Source:  \j   s.  Department  of  Agriculture,  Soil  Con- 
servation Service,  Poison,  Montana. 

SYSTEM  FACILITIES 

to  finance.  The  approach  in  such  cases  has  been  to 
propose  a  system  suitable  for  present  domestic  needs. 
These  basic  facilities  can  then  be  expanded  for  more 
complete  service  and  for  higher  fire  ratings  as  it  becomes 
economically  feasible. 

The  domestic  use  of  water  has  increased  greatly  in  recent 
years.  This  is  partially  due  to  improved  economic 
conditions  which  make  it  possible  for  families  to  acquire 
such  water  consuming  appliances  as  dishwashers,  dis- 
posals and  automatic  washing  machines.  Water  useage 
for  beautifying  property  has  also  increased  since  the 
people  have  more  leisure  time.  The  most  essential 
condition  is  adequate,  safe  and  potable  water  for 
domestic  purposes  and  this  has  been  the  primary 
consideration  in  this  study.  For  further  comments  on 
analysis  criteria  see  Appendix  II. 
BASIC  CONSIDERATIONS 

Communities  studied  in  this  comprehensive  plan  were 
those  with  a  minimum  of  five  potential  users  and  a 
maximum  population  of  5,500.  Each  community  within 
this  category  was  visited  at  least  once.  During  these 
visits,  the  type  of  water  facilities  available  was  examined 
and  an  evaluation  of  the  facilities  was  made  from  the 
standpoint  of  fulfilling  the  needs  of  the  residents. 
The  existing  systems  were  found  to  be  quite  varied  in 
their  operation,  condition  and  suitability  for  serving  the 
needs  of  the  users.  The  situation  in  each  community  was 
evaluated  separately;  however,  some  general  classifi- 
cation of  the  various  systems  was  possible.  These  are 
described  briefly  in  the  following  paragraphs  so  that  the 
general  philosophy  of  the  analysis  can  be  shown. 
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1.  In  Sonne  communities,  the  homes  are  quite  wide- 
spread and  few  in  number.  Good  water  in  adequate 
quantities  can  be  found  at  reasonable  depths.  For  such 
situations,  private  wells  will  provide  a  safe  and  suitable 
water  system. 

2.  Many  communities  have  had  access  to  good  water 
from  private  wells  for  many  years.  In  some  of  these 
communities,  population  is  increasing  and  the  area  is 
becoming  more  densely  settled.  As  a  result,  wells  tested 
for  bacteriological  quality  occasionally  indicate  there  is 
pollution  present.  When  this  occurs,  it  is  usually  the 
beginning  of  a  problem  which  will  continue  to  worsen. 
Increasing  population  and  a  higher  potential  for  con- 
tamination indicate  the  need  for  a  safe  community  water 
facility.  The  system  should  be  one  which  will  serve  the 
domestic  needs  of  the  residents  now  with  provisions  for 
improvements  and  expansion  as  needed. 

3.  Many  communities  have  enjoyed  a  central  water 
system  for  years  but  have  not  made  annual  improve- 
ments and  replacements.  This  has  resulted  in  overloaded 
and  antiquated  systems.  Suggestions  for  immediate 
improvements  which  will  fit  into  an  overall  replacement 
program  are  included  in  this  report. 

4.  Some  communities,  which  have  experienced  a 
steady  population  growth,  are  finding  that  their  water 
systems  are  inadequate  for  present  demands  and  will 
require  enlargement.  Population  projections  and  eco- 
nomic trends  are  used  to  determine  the  need  for 
improvements  and  also  to  justify  the  type  and  extent  of 
proposed  improvements. 

SANDERS  COUNTY 

The  estimated  1970  population  of  Sanders  County  is 
7,400  people.  Approximately  4,130,  or  fifty  six  percent 
of  these  people,  are  presently  served  by  central  water 
systems  and  the  remainder  are  served  by  such  private 
facilities  as  wells  and  springs.  If  the  schedule  of  proposed 
improvements  outlined  in  this  report  is  followed,  about 
5,800,  or  sixty  eight  percent  of  the  estimated  1990 
population,  will  have  access  to  central  water  systems.  It 
is  expected  that  the  remaining  thirty  two  percent  will 
live  in  outlying  areas  and  homes  will  not  be  close  enough 
together  to  make  central  systems  feasible. 


THOMPSON  FALLS 

Existing  System.  The  1970  population  for  Thompson 
Falls  is  1,595.  The  area  is  expected  to  show  steady 
growth  throughout  the  planning  period.  The  area  is 
presently  served  by  a  community  water  system  which  is 
shown  on  Map  5.  The  estimated  number  of  persons  in 
this  service  area  is  1,400. 

The  water  supply  is  obtained  from  a  well  near  the  town 
and  additional  gravity  supply  from  Ashley  Creek.  The 
well  produces  five  hundred  gallons  per  minute  (GPM) 
and  the  amount  of  water  obtainable  from  Ashley  Creek 
is  estimated  to  be  585  GPM.  A  six  inch  supply  line 
carries  the  water  from  Ashley  Creek  to  a  storage  tank 
near  the  town.  The  capacity  of  this  tank  is  200,000 
gallons.  A  six  inch  supply  line  then  carries  the  water  to 
the  system  entirely  by  gravity.  The  well  is  used  to 
supplement  this  gravity  supply  as  necessary.  The  supply 
of  water  is  considered  to  be  sufficient  for  the  anticipated 
1990  population.  Some  shortage  of  water  is  reported 
during  the  summer  months.  This  is  believed  to  be  caused 
by  decrease  in  the  water  available  from  Ashley  Creek. 
This  shortage  of  water  could  be  due  to  inadequate 
storage  facilities  within  the  system.  An  additional  well 
could  also  be  developed  if  increased  storage  did  not  solve 
the  water  shortage. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  1,775.  Several  new  water 
lines  are  proposed  to  improve  the  service  in  certain  areas 
and  provide  water  supply  to  new  areas  of  development. 
A  150,000  gallon  storage  tank  is  also  proposed.  This 
tank  should  be  situated  so  that  increased  water  pressure 
can  be  achieved  for  the  residential  areas  located  at  higher 
elevations  found  on  the  north  edge  of  town.  It  is 
expected  that  this  storage  facility  will  also  tend  to 
alleviate  the  water  shortage  presently  experienced  during 
the  summer.  These  improvements  will  result  in  better 
service  for  many  residents  and  also  will  make  water 
service  available  to  all  residents  of  the  community. 

Improvements  by  1990.  By  1990,  the  area  is 
expected  to  have  a  population  of  2,045.  The  present 
system,  together  with  the  proposed  improvements  which 
are  to  take  place  during  the  next  five  to  ten  year  period, 
would  provide  a  system  which  could  be  expanded  to 


101 


serve  the  1990  population.  The  addition  of  distribution 
piping  is  the  only  improvement  anticipated  during  this 
period.  If  water  shortages  are  still  experienced  during  the 
summer  months,  an  additional  well  could  be  developed 
to  provide  a  higher  instantaneous  flow  than  presently 
available. 
PLAINS 

Existing  System.  The  community  is  expected  to 
show  moderate  population  increase  throughout  the 
planning  period.  The  estimated  1970  population  is 
1,200.  A  central  water  system  is  presently  in  operation 
and  very  adequately  serves  the  present  users.  Water 
supply  is  obtained  from  a  group  of  developed  springs 
which  produce  about  three  hundred  GPM.  This  supply  is 
supplemented  by  a  well  which  produces  four  hundred 
GPM.  These  sources  produce  an  adequate  supply  of 
water  for  the  anticipated  demands  throughout  the 
planning  period.  A  500,000  gallon  storage  tank  provides 
an  adequate  amount  of  storage  for  the  present  users  and 
for  the  anticipated  demands  throughout  the  planning 
period. 

Improvements    Next    Five    to    Ten    Years.  The 

estimated  1975  population  is  1,380.  The  present  system 
is  considered  to  be  adequate  to  handle  the  increased 
demands  from  this  additional  population.  No  major 
improvements  are  anticipated  to  be  necessary.  Some 
expansion  of  the  distribution  system  will  be  necessary  to 
provide  service  to  new  areas. 

Improvements  by  1990.  The  population  is  expected 
to  reach  1,625  by  1990.  This  additional  population  will 
not  result  in  sufficient  increased  demand  on  the  present 
water  system  to  make  improvements  or  expansion 
necessary.  Expansion  of  the  present  distribution  system 
will  be  the  only  improvement  necessary  to  provide 
service  for  this  population. 

HOT  SPRINGS 

Existing  System.  The  estimated  1970  population  is 
640.  Steady  population  growth  is  expected  throughout 
the  planning  period.  It  is  estimated  that  about  six 
hundred  persons  are  presently  served  by  the  water 
system.  The  water  supply  is  obtained  from  a  spring 
located  to  the  west  of  the  city.  The  water  is  carried  in  a 
four  inch  wood  pipe  line  to  a  200,000  gallon  reservoir 
located  at  the  west  edge  of  the  city.  This  supply  is 


supplemented  during  the  summer  months  by  two  wells 
which  are  located  within  the  city  limits.  The  supply  line 
is  considered  to  yield  two  hundred  GPM  and  the  two 
wells  produce  an  additional  590  GPM  combined.  The 
quantity  of  water  available  from  these  sources  is 
considered  to  be  adequate  for  the  community 
throughout  the  planning  period.  The  supply  of  water 
available  is  also  adequate  to  provide  water  supply  for  the 
adjacent  community  of  Camas.  The  communities  are 
quite  close  together  as  shown  on  Map  7. 

Improvements  Next  Five  to  Ten  Years,  the  1975 
population  is  expected  to  be  705.  The  present  water 
system  is  adequate  for  the  needs  during  this  period.  The 
only  improvements  anticipated  would  be  expansion  of 
the  present  distribution  system  in  order  that  additional 
area  may  be  served. 

Improvements  by  1990.  The  estimated  1990 
population  is  930.  The  present  water  system  has 
sufficient  capacity  to  serve  this  additional  population 
and  the  only  improvements  necessary  would  be  the 
expansion  of  the  distribution  system. 
CAMAS 

Existing  System.  It  is  estimated  that  thirty  five 
people  presently  live  in  Camas.  Their  water  supply  is 
obtained  from  private  wells.  Population  projections 
indicate  that  the  population  will  decrease  throughout 
the  planning  period.  This  trend  could  possibly  be 
alleviated  if  improvements  to  the  sanitary  facilities  were 
made.  It  is  proposed  that  water  supply  be  obtained  from 
the  Hot  Springs  Water  System.  The  Hot  Springs  system 
has  adequate  capacity  to  provide  water  supply  to  this 
community.  It  is  feasible  to  construct  a  supply  line  as 
shown  on  Map  8.  It  is  proposed  that  this  improvement 
take  place  during  the  next  five  to  ten  years.  This 
improvement  would  result  in  a  safe  domestic  water 
supply  being  available  to  the  residents  of  this 
community. 
PARADISE 

Existing  System.  The  estimated  1970  population  is 
315.  The  population  is  expected  to  remain  essentially 
steady  throughout  the  planning  period.  The  entire 
community  presently  has  access  to  a  central  water 
system.  This  system  is  owned  by  the 
Burlington  Northern    Railroad.   The  water  supply  is 
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obtained  from  a  well  which  has  a  capacity  of  1,200 
GPM.  Storage  consists  of  two  100,000  gallon  storage 
tanks.  The  water  system  is  also  capable  of  providing  the 
necessary  water  for  the  Northern  Pacific's  operation 
located  here.  The  supply  and  storage  is  adequate  to  serve 
the  needs  of  the  community. 

Improvements  Next  Five  to  Ten  Years.  By  1975,  the 
population  is  expected  to  be  325.  It  is  not  expected  that 
expansion  of  the  present  water  system  will  be  necessary 
during  this  period. 

Improvements    by    1990.    The    estimated  1990 
population    is   350.    It    is   not   expected   that  any 
improvements  will  be  necessary  during  this  period. 
DIXON 

Existing  System.  The  1970  population  is  estimated 
to  be  120.  The  residents  presently  obtain  their  water 
supply  from  private  wells.  The  depths  of  these  wells 
varies  but,  generally,  an  adequate  quantity  of  water  is 
obtained.  It  is  reported  that  the  quality  of  this  water  is 
rather  poor;  however,  it  is  tolerable  for  domestic  use. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  reach  125.  This  is  sufficient  to 
warrant  the  construction  of  a  central  water  facility.  The 
demand  for  these  facilities  may  not  be  sufficient  to 
warrant  construction  during  this  period;  however,  it  is 
proposed  that  the  necessary  planning  does  begin.  It  is 
expected  that  a  well  capable  of  producing  seventy  five 
GPIVl  can  be  quite  easily  developed.  This  would  result  in 
an  adequate  supply  of  water  for  their  needs  throughout 
the  planning  period.  Storage  in  the  amount  of  30,000 
gallons  is  also  proposed  and  would  be  adequate  for  their 
needs. 

Improvements  by  1990.  The  1990  population  is 
expected  to  reach  145.  The  system  as  proposed  would 
have  sufficient  capacity  to  handle  this  additional 
population  and  it  is  not  anticipated  that  any  further 
improvements  would  be  necessary  during  this  period. 

NOXON 

Existing  System.  The  1970  population  is  estimated 
to  be  250.  Substantial  population  growth  is  anticipated 
throughout  the  planning  period.  The  residents  are 
presently  served  by  a  central  water  system.  The  source 
of  water  is  Pilgrim  Creek  and  it  is  estimated  that 


approximately  one  hundred  GPM  is  obtained  from  this 
source.  A  six  inch  supply  line  carries  the  water  to  a 
25,000  gallon  storage  tank  located  near  the  community. 
The  system  is  entirely  supplied  by  gravity  flow.  The 
supply  line  is  old  wood  pipe  which  leaks  quite  badly. 
The  supply  of  water  available  is  reportedly  not  adequate 
during  periods  of  high  demand.  This  is  considered  to 
result  because  of  leakage  along  the  line.  This  is 
considered  to  be  a  very  good  source  of  water  if  properly 
developed. 

Improvements  Next  Five  to  Ten  Years.  The  1975 
population  is  expected  to  be  270.  The  shortage  of  water 
presently  experienced  will  become  more  noticeable 
during  this  period.  It  is  therefore  proposed  that 
additional  supply  or  improvements  to  the  present  supply 
be  constructed.  A  new  supply  line  capable  of  yielding 
175  GPM  could  be  constructed  to  furnish  the  necessary 
water  supply.  A  new  60,000  gallon  storage  tank  should 
also  be  constructed  to  replace  the  older  facility.  A  well 
capable  of  producing  175  GPM  could  also  be  developed 
as  an  alternate  means  of  obtaining  a  suitable  water 
supply.  Economic  considerations  would  be  the  basis  for 
this  choice.  The  distribution  system  is  also  in  rather  poor 
condition  and  replacement  should  be  considered  during 
this  period. 

Improvements  by  1990.  The  estimated  1990 
population  is  335.  The  improvements  proposed  during 
the  five  to  ten  year  period  will  result  in  a  system  which 
is  adequate  to  serve  this  population.  The  only 
improvements  anticipated  are  expansion  of  the 
distribution  system  to  serve  additional  area. 

SNIDER 

Existing  System.  The  1970  population  is  estimated 
to  be  twenty  five.  This  population  is  expected  to  remain 
steady  throughout  the  planning  period.  The  residents 
obtain  their  water  supply  from  Goat  Creek  and  from 
springs  that  they  have  developed  in  the  area.  This  water 
is  piped  into  the  various  residences  on  an  individual 
basis.  The  quantity  of  water  available  is  adequate  for 
present  and  future  needs.  The  quality  of  water  is 
considered  to  be  very  good.  These  facilities  are 
considered  to  be  adequate  for  their  needs  throughout 
the  planning  period  and  construction  of  a  central  water 
system  is  not  proposed. 
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TROUT  CREEK 

Existing  System.  The  estimated  1970  population  is 
130.  A  central  water  system  is  presently  in  operation. 
The  water  supply  is  obtained  from  a  150  GPM  well. 
Storage  consists  of  a  50,000  gallon  tank.  These  facilities 
provide  an  adequate  system  for  their  needs.  The 
population  is  expected  to  reach  170  by  1975.  This  will 
not  result  in  appreciably  increased  demands  on  the 
present  system  and  it  is  expected  that  no  major 
improvements  will  be  necessary.  Some  expansion  of  the 
distribution  system  will  be  necessary  to  serve  additional 
area. 

Improvements  by  1990.  The  population  is  expected 
to  reach  265  by  1990.  The  present  water  system  is 
expected  to  be  adequate  for  their  needs  throughout  this 
period  and  the  only  improvements  necessary  will  be 
expansion  to  provide  service  to  new  areas. 
HERON 

Existing  System.  The  1970  population  is  estimated 
to  be  fifty.  The  residents  have  recently  constructed  a 
community  water  system  facility.  The  supply  of  water  is 
obtained  from  a  fifty  GPM  well.  Storage  consists  of  a 
20,000  gallon  storage  tank.  This  facility  adequately 
serves  the  needs  of  the  residents. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  sixty.  The  present  water 
system  is  considered  to  be  adequate  to  serve  the  needs  of 
this  population. 

COMMUNITY  SEWER 

GENERAL 

Each  use  of  water  adds  some  material  or  alters  some 
characteristic  enough  to  change  the  original  quality  of 
the  water  and  often  to  pollute  it.  The  transportation  and 
dilution  of  municipal,  industrial  and  agricultural  wastes 
is  an  important  and  necessary  use  of  water;  therefore, 
special  emphasis  is  placed  on  the  control  of  water 
pollution  from  these  sources.  Some  of  these  wastes  can 
be  carried  in  limited  amounts  without  damage  to  the 
resource.  Some  wastes,  if  discharged  into  watercourses, 
can  make  their  way  into  underground  aquifers  and 
pollute  the  ground  water  so  that  it  is  unsuitable  for 
further  use. 

Pollution,  by  definition  and  interpretation,  is  a  matter  of 


Improvements  by  1990.  The  1990  population  is 
expected  to  be  ninety.  The  present  water  system  has 
adequate  capacity  to  serve  this  population  and  the  only 
improvement  which  may  be  necessary  would  be  the 
expansion  of  the  distribution  system. 

PERMA 

Existing  System.  The  present  population  is  estimated 
to  be  twenty  and  is  expected  to  remain  steady 
throughout  the  planning  period.  The  residents  presently 
obtain  their  water  supply  from  the  development  of 
springs  on  an  individual  basis.  The  quantity  of  water  is 
adequate  and  the  quality  is  reportedly  very  good.  A 
central  water  system  facility  is  not  believed  to  be 
necessary  for  this  community.  The  present  system  will 
be  adequate  for  their  needs  throughout  the  planning 
period. 

LONE  PINE 

Existing  System.  The  estimated  1970  population  is 
twenty  five.  This  population  is  expected  to  remain 
steady  throughout  the  planning  period.  The  residents 
presently  obtain  their  water  supply  from  private  wells 
which  are  considered  to  provide  an  adequate  source  of 
water.  The  dwelling  units  are  spread  over  a  rather  large 
area  and  it  is  not  believed  that  any  type  of  central 
system  is  feasible  at  this  time  or  throughout  the  planning 
period.  The  present  use  of  private  wells  will  result  in 
adequate  water  systems  for  their  need. 

SYSTEM  FACILITIES 

degree.  Since  it  is  inevitable  that  the  quality  of  water 
will  be  altered  with  each  use,  it  is  of  critical  importance 
to  control  the  degree  and  extent  of  pollution.  Methods 
of  control  vary  with  the  type  and  degree  of  pollution. 

It  is  public  policy,  established  by  the  state  legislature,  to 
maintain  reasonable  standards  of  purity  for  the  waters  of 
the  state.  These  standards  are  to  be  consistent  with  the 
use  of  these  waters  and  including  their  use  in  carrying 
away  the  water  borne  waste  products  of  society.  The 
current  Federal  Water  Pollution  Control  Act,  in 
reference  to  pollution  abatement,  gives  the  states 
discretion  in  assessing  the  physical  and  economic 
feasibility  of  complying  with  water  quality  standards. 
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The  "Water  Quality  Criteria",  "Water  Use 
Classifications"  and  "Policy  Statements"  of  the  Montana 
Water  Pollution  Control  Council,  for  streams  and  rivers 
in  Montana,  have  been  included  in  Appendix  I. 

Sewage  may  be  derived  from  three  broad  categories. 
These  are  domestic  or  municipal  waste,  industrial  waste 
and  animal  or  agricultural  waste.  Animal  wastes  are 
usually  not  involved  in  community  sewage  facilities; 
however,  they  do  constitute  a  potential  source  of 
pollution  and  are  mentioned  for  that  reason.  It  is 
realized  that  they  must  be  controlled  and  prevented 
from  entering  streams  or  other  potential  water  supplies. 

Industrial  activity  throughout  Montana  has  been  limited, 
however,  the  need  for  control  and  treatment  of 
industrial  wastes  is  very  apparent.  Industrial  wastes  vary 
in  quantity  and  composition  as  greatly  as  the  products 
and  processes  which  generate  them.  They  include  toxic 
chemicals,  solids  carried  in  suspension,  brines,  strong 
acids  and  alkalies,  oils,  dyes,  floating  solids  and  the  heat 
generated  by  industrial  processes.  Industrial  wastes  are 
not  found  to  be  a  major  factor  in  the  design  of  most 
community  sewage  facilities. 

Domestic  sewage  is  the  primary  consideration  in  this 
study  and  has  been  the  basis  for  design  and  analysis. 
Where  particular  systems  are  subjected  to  loading  from 
industrial  sources,  a  more  detailed  study  will  be 
necessary.  Situations  of  this  type  are  considered  to  be 
few  and  the  general  approaches  outlined  in  the  "Analysis 
Criteria"  shown  in  Appendix  III,  will  suffice  in 
practically  all  cases. 
BASIC  CONSIDERATIONS 

There  are,  generally,  three  main  methods  of  sewage 
disposal.  These  are  septic  tanks,  mechanical  sewage 
treatment  plants  and  stabilization  ponds.  Local  soil 
conditions,  availability  of  land  and  density  of  population 
are  the  basic  factors  which  govern  the  selection  of  a 
particular  method. 

Many  of  the  smaller  communities  have  relied  on 
individual  septic  tanks  and  cesspools  for  each  home  to 
handle  sewage  disposal.  Septic  tanks  are  suitable  if  the 
population  density  is  low  and  if  the  systems  are  properly 
designed  and  maintained.  Overflow  from  these  tanks 
must  drain  into  the  soil  and  depending  on  local  soil 


conditions,  may  or  may  not  create  a  problem.  There  is  a 
limit  to  the  amount  of  water  that  even  loose  granular 
soil  can  absorb.  Density  of  population  and  the  length  of 
time  the  effluent  has  been  entering  the  soil  are  factors 
which  indicate  whether  septic  tanks  can  be  suitably  used 
for  sewage  disposal. 

Community  sewage  collection  and  disposal  systems  are 
much  more  desirable  when  economically  feasible.  They 
eliminate  the  individual  worry  associated  with  private 
septic  tanks.  The  danger  of  well  contamination  or 
saturation  of  the  soil  is  also  removed.  It  is  only  when 
homes  are  spread  over  a  large  area  that  community 
sewage  facilities  cannot  more  economically  serve  the 
community. 

The  type  of  sewage  disposal  facilities  to  be  used  can 
generally  be  determined  on  the  basis  of  economic 
factors.  Mechanical  treatment  plants  provide  an 
excellent  means  of  sewage  disposal;  however,  the  initial 
cost,  maintenance  cost  and  power  cost  is  usually  high. 
Wastewater  stabilization  ponds  are  an  excellent  method 
of  sewage  disposal  and  usually  are  the  most  economical. 

The  Montana  Water  Pollution  Control  Council  has 
established  the  criteria  that  treatment  of  domestic  and 
industrial  waste  shall  be  secondary  treatment  or  its 
equivalent.  For  domestic  sewage,  mechanical  treatment 
plants  and  properly  designed  and  operated  wastewater 
stabilization  ponds  meet  these  requirements. 

A  schedule  has  been  established  by  the  State 
Department  of  Health  whereby  most  communities  in  the 
state  have  been  given  a  target  date  for  completion  of 
secondary  treatment  facilities.  This  date  has  been 
included  for  each  of  the  towns  where  applicable. 

SANDERS  COUNTY 

Approximately  1,000  people,  or  fourteen  percent  of  the 
Sanders  County  population,  are  presently  served  by 
community  sewage  facilities.  The  proposed  expansion 
program  outlined  in  this  report  would  result  in  about 
5,700,  or  sixty  seven  percent  of  the  estimated  1990 
population,  having  access  to  community  facilities.  The 
remaining  thirty  three  percent  will  live  in  outlying  areas 
and  the  homes  will  not  be  close  enough  together  to 
make  community  systems  feasible. 
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THOMPSON  FALLS 

Existing  System.  At  the  present  time  it  is  estimated 
that  approximately  four  hundred  people  have  access  to 
the  community  sewer  system  facility.  This  facility  was 
designed  to  only  serve  a  portion  of  the  town,  that  is,  the 
area  south  of  the  railroad  tracks  and  adjacent  to  the 
river.  This  sewage  facility  consists  of  eight  inch 
collection  line  and  a  six  inch  force  main.  Sewage  disposal 
is  provided  by  means  of  a  five  acre  wastewater 
stabilization  pond  located  to  the  west  of  the  city.  This 
facility  adequately  serves  the  needs  of  those  persons 
having  access  to  it.  The  remaining  population  uses 
private  septic  tanks  and  cesspools  for  sewage  disposal. 
These  systems  reportedly  function  very  well;  however,  a 
central  sewage  collection  system  is  feasible  for  the  entire 
town  and  is  proposed. 

Improvements  Next  Five  to  Ten  Years.The 
population  is  expected  to  reach  1,775  by  1975.  A 
central  community  sewer  system  which  would  provide 
service  to  the  entire  community  is  proposed  and  is 
shown  on  Map  17.  This  system  would  be  somewhat 
difficult  to  construct  since  the  city  is  located  on  a  rather 
steep  hillside.  It  is  anticipated  that  considerable  rock 
would  be  encountered  during  excavation  in  certain  areas 
of  the  system.  This  is  not  considered  to  be  a  major 
problem  since  trenching  depths  could  be  kept  shallow 
due  to  the  existing  slope  of  the  area.  A  sixteen  acre 
addition  to  the  wastewater  stabilization  pond  would  be 
necessary  to  serve  the  additional  population.  It  is 
anticipated  that  this  facility  could  be  constructed 
adjacent  to  the  existing  pond.  The  large  number  of 
persons  which  would  benefit  by  this  improvement  makes 
the  project  feasible  and  it  is  recommended  that  planning 
of  this  facility  begin  in  the  near  future. 

Improvements  By  1990.  The  1990  population  is 
estimated  to  be  2,045.  The  proposed  expansion  of  the 
sewer  system  facility  will  result  in  a  system  which  is 
adequate  to  serve  this  population.  The  only  anticipated 
expansion  of  this  system  would  be  additional  collection 
lines  to  serve  new  areas  of  development. 
PLAINS 

Existing  System.  The  estimated  1970  population  is 
1,200.  All  of  these  residents  presently  use  private  septic 
tanks  or  cesspools  for  sewage  disposal.  The  soil  is  a 


sandy  clay  and  reportedly  accepts  sewage  effluent 
readily.  Problems  have  not  been  experienced  in  the 
operation  of  these  disposal  facilities.  A  community 
sewer  system  facility  is  feasible  for  this  community  and 
is  proposed. 

Improvements    Next    Five    to    Ten    Years.  The 

estimated  1975  population  is  1,380.  A  central  sewer 
system  is  considered  to  be  feasible  and  is  proposed 
during  this  period.  A  collection  system  serving  the  entire 
community  is  proposed.  Sewage  treatment  could  be 
provided  by  a  sixteen  acre  wastewater  stabilization  pond 
located  to  the  west  of  the  town  as  is  shown  on  Map  18. 
It  is  anticipated  that  sufficient  land  for  this  facility 
would  be  available  in  this  area;  however,  it  is  also 
possible  to  construct  a  mechanical  sewage  treatment 
plant  in  about  the  same  location.  An  economic  study  or 
more  detailed  engineering  investigation  would  be 
necessary  to  determine  the  type  of  sewage  treatment  to 
be  used.  The  large  number  of  residents  which  would 
benefit  from  this  improvement  and  the  large  quantities 
of  sewage  effluent  now  being  discharged  into  the  ground 
make  this  system  not  only  feasible  but  necessary. 

Improvements  by  1990.  The  population  is  expected 
to  reach  1,625  by  1990.  The  proposed  sewage  collection 
and  disposal  system  will  adequately  serve  this 
population.  The  only  improvement  necessary  during  this 
period  would  be  additional  collection  lines  to  serve  new 
areas. 

HOT  SPRINGS 

Existing  System.  It  is  estimated  that  six  hundred 
persons  are  presently  served  by  the  existing  community 
sewer  facility.  The  present  collection  system  consists 
primarily  of  eight  inch  sewer  main.  A  twelve  inch  outfall 
line  carries  sewage  to  the  treatment  plant  entirely  by 
gravity.  Sewage  treatment  consists  of  a  mechanical 
treatment  plant  capable  of  producing  secondary  sewage 
treatment.  The  capacity  of  this  plant  is  considered  to  be 
adequate  for  their  present  and  future  needs.  The  sewage 
from  the  adjacent  community  of  Camas  could  also  be 
handled  by  the  present  Hot  Springs  treatment  plant 
without  enlarging  the  present  facility. 

Improvements    Next    Five    to    Ten    Years.  The 

estimated    1975  population   is  705.  This  additional 
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population  will  not  result  in  overloading  of  the  present 
sewer  system.  The  sewage  treatment  plant  has  sufficient 
capacity  to  treat  the  additional  sewage  flows  also.  No 
expansion  or  improvement  of  the  present  system  is 
considered  to  be  necessary  during  this  period.  Some 
expansion  of  the  collection  system  may  be  necessary  to 
serve  new  areas. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  930.  The  present  sewer  facility  has 
sufficient  capacity  to  serve  the  needs  of  this  population. 
No  expansion  or  enlargement  of  the  present  facility  is 
considered  to  be  necessary  during  this  period.  Some 
expansion  of  the  collection  system  may  be  necessary  to 
serve  new  areas. 

CAMAS 

Existing  System.  The  estimated  1970  population  is 
thirty  five.  Population  projections  indicate  that  this 
number  will  decrease  throughout  the  planning  period.  It 
is  felt  that  this  is  partially  due  to  the  lack  of  sanitary 
facilities  in  the  community.  The  residents  presently  use 
private  septic  tanks,  cesspools,  or  outhouses  for  their 
sewage  disposal.  It  is  feasible  to  construct  a  line  from 
Camas  to  the  existing  treatment  facility  at  Hot  Springs. 

Improvements  Next  Five  to  Ten  Years.  The 
estimated  1975  population  is  thirty.  This  additional 
loading  on  the  treatment  plant  at  Hot  Springs  is  not 
considered  to  be  a  problem.  It  is  proposed  that  a 
collection  system  and  outfall  line  be  constructed  for  this 
community.  Sewage  could  be  pumped  to  the  sewage 
treatment  plant  at  Hot  Springs.  It  is  felt  that  this 
improvement  would  tend  to  curb  the  decrease  in 
population  for  this  community. 

Improvements  by  1990.  Population  projections 
indicate  that  the  1990  population  will  be  only  twenty 
persons.  If  the  proposed  sewage  collection  system  is 
constructed,  it  could  be  expected  that  the  1990 
population  may  be  double  this  figure.  This  would  not 
result  in  any  overloading  of  the  proposed  collection 
system  and  outfall  line.  The  sewage  treatment  plant  at 
Hot  Springs  has  adequate  capacity  to  handle  the 
additional  loading  from  Camas. 

PARADISE 

Existing  System.  It  is  estimated  that  315  persons 


presently  reside  here.  Sewage  disposal  is  handled  by 
means  of  private  septic  tanks  and  cesspools.  Population 
projections  indicate  the  community  will  grow  steadily 
throughout  the  planning  period.  The  present  population 
is  adequate  to  justify  the  construction  of  a  central 
sewage  collection  and  disposal  system. 

Improvements  Next  Five  to  Ten  Years.  The 
population  is  expected  to  be  325  by  1975.  It  is  proposed 
that  a  central  sewer  system  be  constructed  during  this 
period.  A  3.5  acre  wastewater  stabilization  pond  could 
be  constructed  to  the  north  of  the  community.  It  is 
anticipated  that  sufficient  land  could  be  obtained  in  this 
area  for  the  construction  of  this  facility.  A  sewage 
treatment  plant  could  also  be  constructed  as  an  alternate 
method  of  sewage  disposal.  Additional  study  would  be 
necessary  before  a  choice  could  be  made. 

Improvements  by  1990.  The  1990  population  is 
expected  to  reach  350.  This  will  not  result  in  a 
substantially  increased  loading  on  a  central  sewer 
system.  The  only  improvements  which  would  be 
necessary  during  this  period  would  be  expansion  to  serve 
additional  areas. 

DIXON 

Existing  System.  The  estimated  1970  population  is 
120.  Sewage  disposal  is  presently  handled  by  means  of 
private  septic  tanks  and  cesspools.  There  have  been 
many  problems  with  these  tanks  since  the  soil  in  the  area 
does  not  accept  sewage  effluents.  They  have  formed  a 
sewer  district  and  have  obtained  engineering  services  in 
their  effort  to  proceed  with  the  planning  and 
construction  of  a  centralized  sewer  system.  This  facility 
is  needed  and  it  is  proposed  that  it  be  constructed. 

Improvements    Next    Five    to    Ten    Years.  The 

estimated  1975  population  is  125.  A  central  sewer 
system  is  proposed  during  this  period.  A  system 
functioning  completely  by  gravity  is  possible  here. 
Sewage  treatment  could  be  provided  by  a  1.5  acre 
wastewater  stabilization  pond. 

Improvements  by  1990.  The  population  is  expected 
to  be  145  by  1990.  This  additional  population  will  not 
result  in  overloading  of  the  proposed  sewage  facility.  No 
enlargement  or  improvement  would  be  necessary  during 
this  period  except  possible  expansion  of  the  collection 
system. 
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NOXON 

Existing  System.  The  estimated  1970  population  is 
250.  The  residents  use  private  septic  tanks  and  cesspools 
for  sewage  disposal.  The  soil  is  generally  sandy  and 
gravelly;  however,  some  areas  have  high  amounts  of  clay. 
Most  systems  function  very  satisfactorily;  however,  in 
some  areas  the  sewage  effluents  does  not  drain  away 
properly.  The  present  population  is  sufficient  to  justify 
the  construction  of  a  central  sewer  facility.  Population 
projections  indicate  a  substantial  population  increase  for 
the  community. 

Improvements  Next  Five  to  Ten  Years.  By  1975,  the 
population  will  have  reached  270.  A  sewage  collection 
and  disposal  system  is  proposed  during  this  period. 
Sewage  disposal  could  be  handled  by  means  of  a  sewage 
treatment  plant.  A  wastewater  stabilization  pond  would 
also  be  suitable  for  disposal  if  adequate  land  area  could 
be  found.  Further  engineering  study  would  be  necessary 
to  determine  the  most  suitable  method. 

Improvements  by  1990.  The  estimated  1990 
population  is  335.  The  system  as  proposed  would  be 
adequate  for  this  additional  population.  Expansion  or 
enlargement  of  the  facility  is  not  considered  to  be 
necessary  during  this  period.  Some  expansion  of  the 
collection  system  may  be  necessary  to  provide  service  to 
additional  area. 

SNIDER 

Existing  System.  The  present  population  is  estimated 
to  be  twenty  five.  Population  projections  indicate  that 
the  population  will  remain  steady  throughout  the 
planning  period.  Sewage  disposal  is  presently  handled  by 
septic  tanks  and  cesspools  maintained  on  an  individual 
basis.  These  systems  reportedly  function  satisfactorily. 
The  present  methods  of  handling  sewage  disposal  are 
considered  to  be  adequate  for  their  needs  throughout 
the  planning  period. 

TROUT  CREEK 

Existing  System.  The  1970  population  is  estimated 
to  be  130.  Sewage  disposal  is  presently  handled  by 
means  of  private  septic  tanks  and  cesspools.  The  soil  is 
sandy  and  gravelly  and  the  systems  reportedly  function 
very  well.  These  systems  adequately  serve  the  needs  at 


the  present  time;  however,  the  population  is  sufficient  to 
justify  the  construction  of  a  central  sewer  system. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  170.  A  central  sewage 
collection  and  disposal  system  could  feasibly  be 
constructed.  A  sewage  treatment  plant  is  proposed  to 
provide  the  necessary  sewage  treatment.  This  facility 
could  be  located  to  the  northwest  of  the  town.  The 
proposed  layout  is  shown  on  Map  25. 

Improvements  by  1990.  Population  is  expected  to  be 
265  by  1990.  The  system  as  proposed  would  be 
adequate  to  serve  this  additional  population.  No 
improvements  are  believed  necessary  during  this  period 
except  the  expansion  of  the  collection  system  to  serve 
new  areas. 

HERON 

Existing  System.  The  estimated  1970  population  is 
fifty.  This  population  is  expected  to  increase 
substantially  throughout  the  planning  period.  The 
residents  presently  use  private  septic  tanks  and  cesspools 
for  sewage  disposal.  The  soil  is  sandy  and  gravelly  and 
septic  tanks  function  satisfactorily.  It  is  anticipated  that 
these  systems  will  adequately  serve  their  needs  until  such 
time  as  population  density  warrants  the  construction  of 
a  central  sewage  facility. 

Improvements    Next    Five    to    Ten    Years.  The 

population  is  expected  to  reach  sixty  by  1975.  The 
present  use  of  private  septic  tanks  and  cesspools  are 
considered  to  be  adequate  for  their  needs  during  this 
period. 

Improvements  by  1990.  The  estimated  1990 
population  is  ninety.  It  is  expected  that  toward  the  end 
of  this  period  the  need  and  demand  for  a  central  sewer 
facility  will  develop.  Map  26  has  a  proposed  layout  for  a 
suitable  sewage  collection  and  disposal  system.  The  size 
of  the  proposed  wastewater  stabilization  pond  may  have 
to  be  increased  to  include  sufficient  capacity  for 
projected  populations  beyond  1990. 

PERMA 

Existing  System.  The  estimated  1970  population  is 
twenty.  The  population  is  expected  to  remain  steady 
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throughout  the  planning  period.  Sewage  disposal  is 
presently  handled  by  means  of  private  septic  tanks  and 
cesspools.  These  systems  reportedly  function  very  well 
and  are  considered  to  be  adequate  for  their  needs 
throughout  the  planning  period. 
LONEPINE 

Existing  System.  The  estimated  1970  population  is 


twenty  five.  The  population  is  expected  to  remain 
steady  throughout  the  planning  period.  The  residents 
presently  use  private  septic  tanks  and  cesspools  for 
sewage  disposal.  These  systems  reportedly  function 
satisfactorily.  The  residences  are  located  over  a  rather 
large  area  and  a  central  sewer  facility  is  not  considered 
to  be  feasible  during  the  planning  period. 
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MONTANA  WATER  LAW  AND  WATER  QUALITY  CRITERIA 


SURFACE-WATER  LAW 

Two  basic  laws  which  concern  surface-water  rights  are 
recognized  in  the  United  States.  They  are  the  Doctrine 
of  Riparian  Rights  and  the  Doctrine  of  Prior  Appropri- 
ation. The  Doctrine  of  Riparian  Rights  originated  in 
England  and  is  in  widespread  use  in  the  eastern  United 
States.  Basically,  this  doctrine  gives  the  owners  of  land 
bordering  a  stream  the  right  to  have  that  stream  flow 
past  their  land  undiminished  in  quantity  and  unaltered 
in  quality  and  to  use  it  for  household  and  livestock 
purposes.  Under  the  Riparian  Doctrine,  the  water  is 
restricted  to  riparian  owners,  and  it  is  unlawful  for  them 
to  reduce  significantly  the  flow  of  the  stream. 

It  was  determined  early  in  the  history  of  Montana  that 
the  Doctrine  of  Riparian  Rights  was  unsuited  to  the 
conditions  here.  First,  it  was  obvious  that  diversion  and 
reduction  of  stream  flow  was  a  necessity  to  mining  and 
agricultural  uses,  and  second,  much  of  the  land  in 
IVIontana  was  under  public  rather  than  private  owner- 
ship. The  Doctrine  of  Prior  Appropriation  was  much 
more  suited  to  the  region  and  was  formally  adopted  by 
the  IVIontana  Supreme  Court  in  1921.  The  appropriation 
right  originated  in  California  where  the  early  gold  miners 
diverted  water  from  streams  to  placer-mine  gold.  Water 
rights  were  considered  in  the  same  manner  as  mining 
claims;  those  who  were  first  in  time  were  first  in  right 
and  the  quantity  or  size  of  right  was  determined  by  the 
amount  beneficially  used. 

The  five  basic  points  of  the  Doctrine  of  Prior  Appropri- 
ation are: 

1.  The  use  of  water  may  be  acquired  by  both 
riparian  and  non  riparian  landowners. 

2.  It  allows  diversion  of  water  regardless  of  the 
reduction  of  the  water  supply  in  the  stream. 

3.  The  value  of  the  right  is  determined  by  the 
priority  of  the  appropriation,  i.e.,  first  in 
time  is  first  in  right. 


4.  The  right  is  limited  to  the  use  of  the  water. 
Stream  waters  in  IVIontana  are  the  property 
of  the  state  and  the  appropriator  acquires 
only  a  right  to  their  use.  Moreover,  this  use 
must  be  beneficial. 

5.  A  right  to  the  use  of  water  is  considered 
property  only  in  the  sense  that  it  can  be 
bought  or  sold;  its  owner  may  not  be 
deprived  of  it  except  by  due  process  of  law. 

No  water  right  may  be  acquired  on  a  stream  in  Montana 
without  diversion  of  water  and  its  application  to  a 
beneficial  use.  The  method  of  acquiring  or  appropriating 
a  right  to  water  has  been  outlined  by  the  state 
legislature.  The  procedure  for  appropriation  from  an 
unadjudicated  stream  is: 

1 .  Posting  of  notice  in  a  conspicuous  place  at  the 
point  of  intended  diversion  stating: 

a.  quantity  of  water  claimed 

b.  use  for  which  water  is  claimed  and 
place  of  use 

c.  description  of  means  of  diversion 

d.  date  of  appropriation 

e.  name  of  appropriator 

2.  Filing,  within  twenty  days  after  date  of 
appropriation,  of  a  notice  of  appropriation 
with  the  county  clerk  including  in  addition 
to  the  posted  notice: 

a.  name  and  description  of  the  stream 

b.  description  of  point  of  diversion  with 
reference  to  a  permanent  monument 
or  natural  marker 

c.  verification  by  affidavit  of  the  ap- 
propriator that  facts  of  the  notice  are 
true 

Montana  laws  do  not  require  that  a  water  user  file  an 
official  record  of  the  completion  of  an  appropriation.  It 
is,  therefore,  a  fact  that  in  many  instances  the  demand 
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for  the  water  of  a  stream  is  much  greater  than  the  supply 
available.  In  such  cases  there  is  a  means  by  which  the 
rights  and  priorities  of  each  user  along  a  specific  stream 
may  be  officially  determined.  The  action  of  adjudication 
or  water  right  suit  may  be  initiated  by  any  one  or  more 
of  the  appropriators.  The  Judge  of  the  District  Court 
then  examines  all  of  the  claims  and  issues  a  decree 
establishing  priority  of  right  of  each  water  user  and  the 
amount  of  water  he  is  entitled  to  use. 

The  procedure  for  appropriation  of  water  from  adjudi- 
cated streams  is  slightly  more  complicated  than  that  of 
unadjudicated  streams.  For  adjudicated  streams  an 
appropriator  shall: 

1.  Employ  a  competent  engineer  to  survey  the 
area  and  means  of  conducting  water  from  its 
source  to  place  of  intended  use. 

2.  Have  aerial  photographs  and  maps  thereon 
to  show  the  course  of  the  intended  diversion 
or  location  of  intended  impoundment. 

3.  File  with  the  Clerk  of  the  Court  of  the 
county  of  appropriation  a  petition  which 
includes: 

a.  the  amount  of  water  sought  by  ap- 
propriation 

b.  a  description  of  the  watercourse  or 
body  from  which  water  is  intended  to 
be  appropriated 

c.  a  description  of  the  means  of  di- 
version or  size,  location  and  manner 
of  construction  if  a  reservoir  is 
intended 

d.  the  engineers  survey  and  aerial 
photographs 

e.  a  declaration  by  the  appropriator  that 
the  rights  sought  shall  be  subject  to 
and  bound  by  any  decree  theretofore 
rendered  adjudicating  the  waters  or 
any  body  to  which  the  waters  may  be 
tributory 

4.  Name  all  others  who  have  or  appear  to  have 
rights  in  the  source  of  supply  as  defendants 
in  the  appropriation  proceeding. 


Upon  completion  of  the  above  procedure,  a  trial  is  held 
and  normally  a  decree  results.  If  a  new  appropriation  is 
granted,  the  appropriator  shall  be  bound  by  all  prior 
rights  and  decrees. 

GROUND-WATER  LAW 

The  quantity  of  ground  water  stored  beneath  the  surface 
of  the  earth  in  Montana  exceeds  that  on  the  surface.  For 
many  years  use  of  this  vast  ground-water  resource  was 
very  limited  and  no  need  for  regulating  its  use  was 
deemed  necessary.  In  recent  years  the  use  and  develop- 
ment of  ground-water  resources  has  increased  consider- 
ably and  it  was  realized  that,  without  some  means  of 
regulation,  ground  water  in  some  areas  might  be  with- 
drawn at  a  faster  rate  than  it  could  be  naturally 
replenished. 

In  1961  the  37th  Legislative  Session  of  Montana  passed 
a  bill  which  created  a  Ground  Water  Code  in  Montana 
(Chapter  237,  Revised  Codes  of  Montana,  1961).  This 
bill  became  law  on  January  1,  1962,  and  the  State 
Engineer  of  Montana  was  designated  as  the  "Admin- 
istrator." 

The  Ground-Water  Law  contains  many  provisions  which 
are  considered  pertinent  to  this  comprehensive  plan, 
and,  therefore,  portions  of  these  provisions  will  be 
presented  in  this  report.  They  are: 

Section  1.  Definitions  or  Regulations  As  Used  In 
The  Act. 

a.  "Ground  Water"  means  any  fresh  water 
under  the  surface  of  the  land  including  the  water  under 
the  bed  of  any  stream,  lake,  reservoir,  or  other  body  of 
surface  water.  Fresh  water  shall  be  deemed  to  be  the 
water  fit  for  domestic,  livestock,  or  agricultural  use.  The 
Administrator,  after  a  notice  of  hearing,  is  authorized  to 
fix  definite  standards  for  determining  fresh  water  in  any 
controlled  ground-water  area  or  sub  area  of  the  state. 

b.  "Aquifer"  means  any  underground  geological 
structure  or  formation  which  is  capable  of  yielding  water 
or  is  capable  of  recharge. 

c.  "Well"  means  any  artificial  opening  or  exca- 
vation in  the  ground,  however  made,  by  which  ground 
water  can  be  obtained  or  through  which  it  flows  under 
natural  pressures  or  is  artifically  withdrawn. 
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d.  "Beneficial  use"  means  by  economically  or 
socially  justifiable  withdrawal  or  utilizations  of  water. 

e.  "Person"  means  any  natural  person,  associ- 
ation, partnership,  corporation,  municipality,  irrigation 
district,  the  State  of  Montana,  or  any  political 
sub-division  or  agency  thereof,  and  the  United  States  or 
any  agency  thereof. 

f.  "Administrator"  means  State  Engineer  of  the 
State  of  Montana. 

g.  "Ground-Water  area"  means  an  area  which, 
as  nearly  as  known  facts  permit,  may  be  designated  so  as 
to  enclose  a  single  distinct  body  of  ground  water  which 
shall  be  described  horizontally  by  surface  description  in 
all  cases  and  which  may  be  limited  vertically  by 
describing  known  geological  formations,  should  con- 
ditions dictate  this  to  be  desirable.  For  purpose  of 
administration,  large  ground-water  areas  may  be  divided 
into  convenient  administrative  units  known  as 
"sub-areas." 

Section  2.  Right  To  Use.  Rights  to  surface  water 
where  the  date  of  appropriation  precedes  January  1, 
1962,  shall  take  priority  over  all  prior  or  subsequent 
ground-water  rights.  The  application  of  ground  water  to 
a  beneficial  use  prior  to  January  1,  1962,  is  hereby 
recognized  as  a  water  right.  Beneficial  use  shall  be  the 
extent  and  limit  of  the  appropriative  right.  As  to 
appropriations  of  ground  water  completed  on  and  after 
January  1,  1962,  any  and  all  rights  must  be  based  upon 
the  filing  provisions  hereinafter  set  forth,  and,  as 
between  all  appropriators  of  surface  or  ground  water  on 
and  after  January  1,  1962,  the  first  time  is  first  in  right. 

Any  ground  water  put  to  beneficial  use  after  January  1, 
1962,  must  be  filed  upon  in  order  to  establish  a  water 
right  thereto.  Four  different  types  of  forms  have  been 
provided  for  filing.  The  titles  of  the  forms  are: 

Form  No.  1   "Notice   of  Appropriations  of 

Ground  Water" 
Form  No.  2   "Notice  of  Completion  of  Ground 

Water  by  Means  of  a  Well" 
Form  No.  3   "Notice  of  Completion  of  Ground 

Water   Appropriation   Without  a 

Well" 


Form  No.  4   "Declaration  of  Vested  Ground 
Water  Rights" 

Form  No.  1  is  optional  and  Form  No.  4  was  for  those 
who  had  put  ground  water  to  a  beneficial  use  before 
January  1,  1962.  Again,  it  is  important  to  recognize  that 
the  ground-water  law  states  especially  that,  "Until  a 
notice  of  completion  (Form  No.  2  or  No.  3)  is  filed  with 
respect  to  any  use  of  ground  water  instituted  after 
January  1,  1962,  no  right  to  that  use  of  water  shall  be 
recognized." 
WATER  QUALITY 

The  State  Department  of  Health,  under  the  supervision 
of  the  State  Water  Pollution  Control  Council,  is  responsi- 
ble for  administering  the  water  pollution  laws  of  the 
state.  As  stated  in  the  resume  of  Montana  water  laws 
published  by  the  Montana  Water  Resources  Board,  "the 
Department  of  Health  has  superivsion  over  all  state 
waters  which  are  directly  or  indirectly  being  used  as  a 
public  water  supply."  The  Water  Pollution  Control 
Council  is  responsible  for  classifying  water  and  formu- 
lating a  program  for  pollution  control. 

The  Water  Pollution  Control  Council  has  adopted 
specific  "Water  Quality  Criteria;"  established  "Water  Use 
Classifications;"  and  issued  a  complete  list  of  "Policy 
Statements."  The  original  adoption  of  these  standards 
took  place  October  5,  1967,  and  since  that  time  they 
have  been  made  available  to  interested  persons  by  the 
State  Department  of  Health.  A  portion  of  the  infor- 
mation available  from  the  Department  is  the  detailed 
chemical,  physical,  and  biological  standards  of  the 
"Water  Quality  Criteria"  for  effluent  water.  Water 
quality  standards  for  domestic  water,  as  set  forth  by  the 
United  States  Public  Health  Service,  are  shown  in  Table 
A.  The  Montana  Water  Pollution  Control  Council 
"Policy  Statements"  and  "Water  Use  Classifications"  are 
presented  in  the  following  paragraphs. 

The  Water  Pollution  Control  Council  has  added  a  new 
policy  statement  at  the  request  of  the  Federal  Water 
Pollution  Control  Administration.  The  new  statement  is: 

Waters  whose  existing  quality  is  better  than  the 
established  standards  as  of  the  date  on  which  such 
standards  become  effective  will  be  maintained  at 
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the  high  quality  unless  it  has  been  affirmatively 
demonstrated  to  the  state  that  a  change  is 
justifiable  as  a  result  of  necessary  economic  or 
social  development  and  will  not  preclude  present 
and  anticipated  use  of  such  waters.  Any  industri- 
al, public  or  private  project  or  development  which 
would  constitute  a  new  source  of  pollution  or  an 
increased  source  of  pollution  to  high  quality 
waters  will  be  required  to  provide  the  necessary 
degree  of  waste  treatment  to  maintain  high  water 
quality.  In  implementing  this  policy,  the  Secre- 
tary of  the  Interior  will  be  kept  advised  in  order 
to  discharge  his  responsibilities  under  the  Federal 
Water  Pollution  Control  Act,  as  amended. 

The  originally  adopted  "Policy  Statements"  are: 

1.  Quality  of  waters  classified  for  multiple  use 
shall  be  governed  by  the  most  stringent  criteria 
listed  for  any  use. 

2.  The  Council  has  classified  as  'A-Closed"  only 
those  waters  on  which  access  and  other  activi- 
ties are  presently  controlled  by  the  utility 
owner.  If  other  uses  are  permitted  by  the 
utility  owner,  these  waters  shall  be  reclassified 
'A-Open"  or  lower.  Conversely,  waters  in  the 
"A-Open"  classification,  if  shown  to  meet  the 
"A-Closed"  criteria,  may  be  so  classified  by 
the  Council  at  the  request  of  the  utility  owner. 
Where  "A-Open"  water  is  used  for  swimming 
and  other  water  contact  sports,  a  higher  degree 
of  treatment  may  be  required  for  potable 
water  use. 

3.  The  water  quality  standards  are  subject  to 
revision  ( following  public  hearings  and,  in  the 
case  of  interstate  streams,  concurrence  of  the 
Federal  Water  Pollution  Control  Adminis- 
tration) as  technical  data,  surveillance 
programs  and  technological  advances  make 
such  revisions  desirable.  There  are  waters  in 
the  state  on  which  little  water  quality  data  is 
presently  available.  Water  quality  criteria  for 
these  waters  was  established  to  protect  ex- 
isting and  future  water  uses  on  the  basis  of  the 
most  representative  information  available. 
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In  some  cases,  particularly  in  eastern  Montana, 
waters  have  been  classified  "B"  and  "C"  where 
the  upper  ends  of  the  streams  will  probably  be 
suitable  for  this  use  while  the  lower  ends  will 
not.  However,  not  enough  data  is  available  to 
determine  where  the  "B"  and  "C" designation 
should  be  dropped.  Whenever  a  water  supply 
or  swimming  area  is  developed,  the  regulations 
and  the  advice  of  the  State  Board  of  Health 
should  be  acquired.  As  time  permits,  data  will 
be  obtained  and  the  classifications  reviewed. 

4.  As  used  in  the  Water  Quality  Criteria,  the 
phrases  "natural,"  "naturally  present"  and 
"naturally  occurring"  are  defined  as  conditions 
or  material  present  from  runoff  or  percolation 
over  which  man  has  no  control  or  from 
developed  land  where  all  reasonable  land,  soil 
and  water  conservation  practices  have  been 
applied.  Waters  below  existing  dams  will  be 
considered  natural. 

5.  It  is  the  intent  of  the  criteria  that  the  increase 
allowed  (temperature  for  example)  above 
natural  conditions  is  the  total  allowable  from 
all  waste  sources  along  the  classified  stream. 

6.  Although  the  water  quality  criteria  specify 
minimum  dissolved  oxygen  concentrations,  it 
shall  be  the  policy  of  the  Council  to  require 
the  best  practicable  treatment  or  control  of 
all  oxygen-consuming  wastes  in  order  to 
maintain  dissolved  oxygen  in  the  receiving 
waters  at  the  highest  possible  level  above  the 
specified  minimums. 

7.  For  treatment  plant  design  purposes,  stream 
flow  dilution  requirements  shall  be  based  on 
the  minimum  consecutive  seven  day  average 
flow  which  may  be  expected  to  occur  on  the 
average  once  in  ten  years. 

8.  Where  sampling  stations  and  points  of  mixing 
of  discharges  with  receiving  waters  as 
mentioned  in  the  water  quality  criteria  are  to 
be  established  on  interstate  waters,  the  con- 
currence of  the  Federal  Water  Pollution  Con- 
trol Administration  will  be  solicited. 


TABLE  A 
Water  Quality  Standards 


Characteristic 


Permissible 
Concentrations  in 
Milligrams  Per  Liter 


Turbidity  5* 

Color  15* 

Threshold  Odor  Number  3* 

AlkyI  Benzene  Sulfonate  (ABS)  0.5 

Arsenic  (As)  0.01 

Chloride  (CI)  250 

Copper  (Cu)  1.0 
Carbon  Chloroform  Extract  (CCE)  0.2 

Cyanide  (CN)  0.01 

Fluoride  (F)  See  Below 

Iron  (Fe)  0.3 

Manganese  (Mn)  0.05 

Nitrate  45 

Phenols  0.0001 

Sulfates  250 

Total  Dissolved  Solids  500 

Zinc  (Zn)  5 

Radium-226  3** 

Strontium-90  10** 

Gross  Beta  Radioactivity  1,000** 


Objections  to 
Concentrations  Beyond 
Permissible  Limits 

Esthetic 
Esthetic 
Esthetic 

Taste,  Foaming,  Indicator  of  Pollution 
Toxic 

Possible  Laxative  Effect 
Possible  Physiological  Effect 
Toxicological  Interest 
Toxic 

Mottling  of  Teeth 

Esthetic,  Staining  of  Laundry 

Esthetic,  Staining  of  Laundry 

Methemoglobinemia 

Taste 

Possible  Laxative  Effect 
Possible  Laxative  Effect 
Possible  Laxative  Effect 
Radiation  Damage 
Radiation  Damage 
Radiation  Damage 


Concentrations  in  excess  of  following  should  be  re-examined  before  use  (mg/l): 


Arsenic  (As) 
Barium  (Ba) 
Cadmimum  (Cd) 
Hexavalent  Chromiur 
Cyanide  (CN) 


(+6) 


0.05 

1.0 

0.01 

0.05 

0.2 


Fluoride  (F) 
Lead  (Pb) 
Selenium  (Se) 
Silver  (Ag) 


See  Below 
0.05 
0.01 
0.05 


Annual  Average  of  Maximum 
Daily  Air  Temperature 

50.0  to  53.7 

53.8  to  58.3 
58.4  to  63.8 

63.9  to  70.6 
70.7  to  79.2 
79.3  to  90.5 


Recommended  Control  Limits- 
Fluoride  Concentrations  in  mg/l 


Lower 
0.9 
0.8 
0.8 
0.7 
0.7 
0.6 


Optimum 
1.2 
1.1 
1.0 
0.9 
0.8 
0.7 


Upper 
1.7 
1.5 
1.3 
1.2 
1.0 
0.8 


Hardness  Standards  for  Water 


Hardness  in  Milligrams  per  Liter 

0-  35 
36-100 
1 00  -  1 50 
Over     1 50 


Degree  of  Hardness 

Soft 

Medium 

Hard 

Extremely  Hard 


*  Standard  Units.         **  Pico-curies  Per  Liter. 

Source:  Ameen,  Joseph  S.,  Community  Water  Systems,  1960 


9.  It  is  not  the  intent  of  these  criteria  to  provide 
for  a  swimming  water  immediately  below  an 
existing  treated  domestic  sewage  outfall. 

10.  Where  common  treatment  is  practicable,  it  is 
the  policy  of  the  Council  to  restrict  the 
number  of  sewer  outfalls  to  a  minimum 

11.  Tests  or  analytical  procedures  to  determine 
compliance  with  standards  will,  insofar  as 
practicable  and  applicable,  be  made  in  ac- 
cordance with  the  methods  given  in  the 
twelfth  edition  of  "Standard  Methods  for  the 
Examination  of  Water  and  Waste  Water" 
published  by  the  American  Public  Health 
Association,  et  al,  or  in  accordance  with  tests 
or  analytical  procedures  that  have  been  found 
to  be  equal  or  more  applicable. 

12.  Because  of  conflicting  testimony,  it  is  the 
intent  of  the  Water  Pollution  Control  Council 
to  obtain  additional  information  on  temper- 
atures and  fisheries  on  waters  below  existing 
steam  generating  stations  at  Billings  and 
Sidney  on  the  Yellowstone  River.  This  can 
probably  be  best  accomplished  by  a  cooper- 
ative study  between  the  utility.  State  Fish  and 
Game  Department,  Federal  Water  Pollution 
Control  Administration  and  the  Montana 
State  Department  of  Health. 

13.  Insufficient  information  is  available  for  es- 
tablishing fixed  sediment  criteria  at  this  time. 
Until  standards  can  be  set,  reasonable 
measures,  as  defined  by  the  Water  Pollution 
Control  Council,  must  be  taken  to  minimize 
sedimentation  from  man's  activities. 

Minimum  treatment  requirements  set  forth  by  the 
Council  are: 

1.  Domestic  Sewage  -  the  minimum  treatment 
required  for  domestic  sewage  shall  be  second- 
ary treatment  or  its  equivalent  with  the 
understanding  that  properly  designed  and 
operated  sewage  lagoons  will  meet  this  re- 
quirement. 
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2.  Industrial  Wastes  -  the  minimum  treatment 
required  for  industrial  wastes  shall  be  second- 
ary treatment  or  its  equivalent. 
Definitions  of  the  water  use  classifications  assigned  to 
the  Columbia  and  Missouri  Basins  and  the  Hudson  Bay 
drainage  in  Montana  are: 

'A~Closed"  -  Water  supply  for  drinking,  culi- 
nary and  food  processing  purposes,  suitable 
for  use  after  simple  disinfection  Public  access 
and  activities  such  as  livestock  grazing  and 
timber  harvest  should  be  strictly  controlled 
under  conditions  prescribed  by  the  State 
Board  of  Health. 

The  Council  has  classified  as  "A-Closed" 
only  those  waters  on  which  access  is  presently 
controlled  by  the  utility  owner.  If  other  uses 
are  permitted  by  the  utility  owner,  these 
waters  shall  be  reclassified  "A-Open-D  j"  or 
lower. 

'A-Open-D ]"  -  Water  supply  for  drinking, 
culinary  and  food  processing  purposes  suita- 
ble for  use  after  simple  disinfection  and 
removal  of  naturally  present  impurities.  Water 
quality  shall  also  be  maintained  suitable  for 
the  use  of  these  waters  for  bathing,  swimming 
and  recreation  (See  "Note"  below),  (where 
these  waters  are  used  for  swimming  and  other 
water  contact  sports,  a  higher  degree  of 
treatment 

Note:  Common  sense  dictates  that  swimming  and  other 
water  contact  sports  are  inadvisable  with  a 
reasonable  distance  downstream  from  sewage 
treatment  facility  outfalls. 

may  be  required  for  potable  water  use); 
growth  and  propagation  of  salmonid  fishes 
and  associated  aquatic  life,  water  fowl  and 
furbearers;  agricultural  and  industrial  water 
supply.  Therefore,  these  waters  shall  be  held 
suitable  for  "A-Open",  "C",  "D",  "E"  and 
"F"  uses  but  may  not  necessarily  be  used  for 
all  such  purposes. 


Waters  in  this  class,  if  shown  to  meet  the 
"A-CIosed"  criteria,  may  be  so  classified  by 
the  Council  at  the  request  of  the  utility 
owner. 

All  waters  within  the  boundaries  of  national 
parks  and  nationally  designated  wilderness, 
wild  or  primitive  areas  in  Montana  are  classi- 
fied "A-Open-D  /'  except  those  adjacent  to 
developed  areas  such  as  Snyder  Creek  through 
the  community  of  Lake  McDonald  and  Swift- 
current  Creek  below  the  Many  Glacier  Chalet, 
both  in  Glacier  National  Park.  Also,  George- 
town, Flathead  and  Whitefish  Lakes  and  Lake 
Mary  Ronan  are  classified  as  'A~Open-D]" 
as  are  some  streams  presently  used  for  do- 
mestic water  supply. 

"B-Dj"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  drinking,  culinary  and 
food  processing  purposes  after  adequate  treat- 
ment equal  to  coagulation,  sedimentation, 
filtration,  disinfection  and  any  additional 
treatment  necessary  to  remove  naturally  pre- 
sent impurities;  bathing,  swimming,  and  recre- 
ation (see  note  under  "A-Open-D  f); 
growth  and  propagation  of  salmonid  fishes 
and  associated  aquatic  life,  waterfowl  and 
furbearers;  agricultural  and  industrial  water 
supply.  Therefore,  "B-D  j  "  equals  "B", 
"C",  "D  j",  "E"and  "F". 

"B-D2"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  the  uses  described  for 
"B-D  1"  waters  except  that  the  fisheries  use 
shall  be  described  as  follows: 

"Growth  and  marginal  propagation  of 
salmonid  fishes  and  associated  aquatic 
life,  waterfowl  and  furbearers.  " 

Therefore,  "B-Df  equals  "B",  "C",  "D2", 
"E" and  "F". 

"B-D j"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  the  uses  described  for 
"B-Df  waters  except  that  the  fisheries  use 


shall  be  described  as  follows: 

"Growth  and  propagation  of  non- 
salmonid  fishes  and  associated  acquatic 
life,  waterfowl  and  furbearers.  " 

Therefore,  "B-D 3"  equals  "B",  "C",  "D3", 
"E"  and  "F". 

"C-D2"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  bathing,  swimming 
and  recreation;  growth  and  marginal  propa- 
gation of  salmonid  fishes  and  associated  a- 
quatic  life,  waterfowl  and  furbearers;  agri- 
cultural and  industrial  water  supply.  There- 
fore, "C-D  2"  equals  "C",  "D2",  "E"  and 
"F". 

"D2''  The  quality  of  these  waters  shall  be 
maintained  for  growth  and  marginal  propa- 
gation of  salmonid  fishes  and  associated  a- 
quatic  life,  water  fowl  and  furbearers;  agri- 
cultural and  industrial  water  supply.  There- 
fore, "D  2'  equals  "D  2",  "E"  and  "F". 

"E"  The  quality  of  these  waters  shall  be  main- 
tained for  agricultural  and  industrial  water 
supply  uses  and  "E"  shall  equal  "E"  and  "F" 
uses. 

"F"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  industrial  water  sup- 
ply uses,  other  than  food  processing. 


Sources:  1.  "Montana  Water  Laws:  A  Resume,"  Inventory 
Series  Report  No.  5,  Montana  Water  Resources 
Board,  Helena,  Montana,  November,  1968 

2.  "Water  Resources  Survey,"  Flathead  and  Lincoln 
Counties,  Montana,  State  Engineer's  Office, 
Helena,  Montana,  June, 1965 

3.  "Water  Quality  Criteria,"  "Water  Use  Classifi- 
cations," "Policy  Statements,"  communication 
from  Claiborne  W.  Brinck,  Director,  Division  of 
Environmental  Sanitation,  State  Department  of 
Health,  Helena,  Montana,  May  7,  1968 
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COMMUNITY  WATER  SYSTEM  FACILITIES 


ANALYSIS  CRITERIA 

Complete  designs  of  safe  community  water  systems  can 
become  extremely  complicated.  Each  design  and  analysis 
is  usually  a  unique  problem  for  that  individual  system. 
For  this  study,  a  general  approach  must  be  used; 
however,  it  is  realized  that  a  more  detailed  study  may 
result  in  somewhat  different  findings  and  proposals.  The 
following  paragraphs  contain  a  discussion  of  the  ap- 
proach used  in  arriving  at  general  design  criteria  used 
herein. 

In  the  analysis  and  design  of  water  systems,  the 
interrelations  of  supply,  transmission,  storage,  and  distri- 
bution must  be  considered.  For  example,  if  the  water 
supply  is  not  adequate  to  meet  the  peak  hourly  demand, 
storage  is  necessary  to  provide  a  reserve  for  the  peak 
periods.  The  size  of  the  various  portions  of  the  system  is 
determined  by  establishing  the  average  daily  demand  on 
the  system. 

The  determination  of  daily  water  consumption  is  arrived 
at  by  considering  records  of  existing  systems.  Usage 
varies  over  a  wide  range  of  about  one  hundred  gallons 
per  capita  per  day  (gpcpd)  to  six  hundred  gpcpd.  Usages 
of  four  hundred  gpcpd  are  very  common  during  hot 
weather.  The  basis  of  analysis  used,  herein,  is  two 
hundred  gpcpd  average.  The  accepted  nationwide  aver- 
age daily  demand  value  for  a  community  water  system  is 
125  gallons  per  day  per  person  for  domestic  use. 
Records  show  that  practically  all  Montana  communities 
exceed  this  amount  especially  during  hot  weather,  and 
the  two  hundred  gpcpd  is  more  in  line  with  present  day 
demands  for  communities  in  Montana. 

Well  capacities  and  capacities  of  other  sources  of  supply 
must  be  sufficient  to  provide  water  for  the  average 
requirements  and  additional  amounts  to  sustain  peak 
periods.  It  is  felt  that  a  water  source  capable  of 
supplying  the  total  average  daily  demand  by  operating 
for  a  twelve  hour  period  is  a  suitable  basis  for  analysis. 
This  means  that  the  average  daily  demand  doubled, 
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divided  by  twenty  four  hours  per  day  and  sixty  minutes 
per  hour,  will  result  in  a  required  rate  of  supply  in 
gallons  per  minute.  It  is  realized  that  this  source  may  be 
required  to  operate  more  than  twelve  hours  during  high 
demand  periods.  This  freedom  in  operation,  combined 
with  storage  facilities,  is  intended  to  provide  the 
necessary  flexibility  to  handle  low  and  high  demand 
periods  economically. 

It  is  common  practice  to  provide  storage  facilities  with 
capacity  equal  to  the  supply  necessary  for  one  average 
day.  This  will  provide  storage  for  fire  protection  and  any 
excess  will  add  to  the  flexibility  of  the  system.  Table  B 
shows  desired  storage  for  fire  based  on  population.  This 
information  corresponds  to  requirements  of  the  Mon- 
tana Fire  Rating  Bureau  and  is  taken  from  "Community 
Water  Supplies"  by  Ameen. 

During  certain  times  of  the  year  water  consumption  will 
exceed  the  average  figure  of  two  hundred  gpcpd.  The 
system  analysis  must  be  checked  to  determine  the 
amount  of  water  actually  available  to  supply  such 
demands.  The  estimated  1990  population  is  used  for  this 
check  so  that  population  increases  are  considered.  Also, 
it  is  expected  that  the  source  will  have  to  operate  for 
more  than  the  twelve  hour  period  and  any  storage  in 
excess  of  the  recommended  reserve  for  fire  will  be 
available  for  domestic  consumption.  The  recommended 
storage  for  fire  is  shown  in  Table  B. 

It  is  considered  that  the  source  must  produce  water  for 
an  eighteen  hour  period.  This  value,  times  the  well  yield, 
results  in  a  value  for  the  amount  of  water  that  can  be 
put  into  service  per  day.  Also  included  is  the  storage  not 
required  for  fire  reserve.  The  sum  of  those  two  values 
divided  by  the  1990  population,  yields  the  water 
available  in  gallons  per  capita  per  day.  If  water  demand 
exceeds  this  amount,  meters  or  some  other  means  of 
controlling  water  usage  must  be  employed.  The  above 
approximate  approach  results  in  an  adequate  amount  of 
water  being  available  and  is  considered  to  be  the  general 


analysis  criteria  which 
munities  studied. 


is  applicable  for  all  the  com-      Desired  Yield  of  Source  (gpm) 


Summary  of  Analysis  Criteria 

Average  Daily  Water  Consumption  (gpcpd)  200 
Desired  Output  of  System  (gpcpd)  400 


Desired  Storage 


1.5  to  2.0  X  Average 
Daily  Consumption 
24  Hour/Day  x  60 
Minute/Hour 
One  Average  Day's 
Supply 


TABLE  B 


Desired  Storage  For  Fire 


Population 

Storage  (Gals.) 

Population 

Storage  (Gals.l 

200 

26,800 

2,200 

92,800 

400 

33,400 

2,400 

99,400 

600 

40,000 

2,600 

106,000 

800 

46,600 

2,800 

1 1 2,600 

1,000 

53,200 

3,000 

119,200 

1,200 

59,800 

3,500 

135,800 

1,400 

66,400 

4,000 

152,400 

1,600 

73,000 

4,500 

169,000 

1,800 

79,600 

5,000 

185,600 

2,000 

86,200 

5,500 

202,200 

Source:  "Community  Water  Systems"  by  Ameen. 
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COMIVIUNITY  SEWER  SYSTEM  FACILITIES 


ANALYSIS  CRITERIA 

The  Montana  State  Department  of  Health  has  adopted 
the  "Ten  State  Standards"  as  the  criteria  for  the  design 
of  the  various  elements  of  the  sewer  system.  Proposals 
contained  herein  are  based  on  the  recommendations  of 
these  standards. 

Wastewater  stabilization  ponds  are  considered  to  be  the 
most  suitable  means  of  sewage  treatment  for  most 
smaller  communities.  The  recommended  sizes  are  de- 
rived from  the  criteria  of  one  acre  per  one  hundred 
population.  This  criteria  is  adequate  if  normal  domestic 
sewage  is  encountered  for  all  cases;  however,  more 
detailed  study  and  analysis  is  required  for  final  design. 

Sewage  collection  and  outfall  mains  are  to  be  a 
minimum  of  eight  inches  in  diameter  according  to  the 
"Ten  State  Standards".  This  minimum  is  established 
since  reasonably  maintenance  free  systems  will  result.  In 
many  small  communities,  the  sewage  flow  does  not 


justify  this  size;  however,  the  possibility  of  plugging  is 
minimized. 

Capacities  for  the  various  size  lines  are  determined  for 
minimum  grades  with  the  pipe  flowing  two  thirds  full 
and  are  shown  in  Table  C.  Where  sewage  force  mains  are 
required,  a  minimum  of  four  inch  pipe  is  proposed. 
Larger  lines  are  sized  according  to  anticipated  flow. 

Criteria  for  the  sewage  flows  used  in  this  study  are  as 
follows: 

Average  sewage  flow  1 00  gpcpd 

Peak  sewage  flow  (laterals)  400  gpcpd 

Peak  sewage  flow  (trunk  and  outfall)  250  gpcpd 
Treatment  f acil ities  1 00  gpcpd 

The  nominal  determination  of  pond  size  is  based  on  the 
following: 

100  gpcpd  X  180  day  stor.  x  7.5  gal/cu  ft  =  one  acre  per 
5-ft  water  depth  x  43,560  sq  ft/acre     1 00  people 


TABLE  C 
Average  Capacity  of  Lines^ 


Pipe  Diameter      Average  Flow      Population  Equivalent 
(inches)  (gpm)  (400  gpcpd  flow) 


6 

110 

390 

8 

200 

720 

10 

320 

1,150 

(250  gpcpd  flow) 

12 

510 

2,920 

15 

780 

4,480 

18 

1,080 

6,220 

24 

1,870 

10,800 

*  Flowing  two  thirds  full  at  minimum  grade 
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